
These colors can be used for several purposes, i. Hue matching: Match 
each numbered color with one of the lettered colors, considering hue 
only and not brightness and saturation (p. 478). 2. After-images: Stare 
for , some time at one. of the two-colored squares and then at the gray 
square (p. 484)* 3 * Color naming: Rapidly name the series of colors in 
the central square (p. 58). 4. Grouping by similarity: See the yellows in 
the central square as a group, and the same with each other color (p. 
455)‘ 5. Binocular rivalry;, Follow directions given with Fig. 93 (p. 487). 
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Preface to the Fourth Mdition 


E ECENT advances all along the line, as for example in 
^ the investigation of ability, intelligence, learning, de- 
velopment and personality, have made a new edition of this 
book desirable, and helpful criticisms received from teachers 
and students have encouraged the author to believe he might 
be able to improve the treatment of many topics. One teach- 
er’s comment on the chapter on Thinking was to the effect 
that it ^ ^couldn’t possibly be worse.” This was distinctly en- 
couraging, and the author was led to scrutinize the several 
chapters in the hope of seeing how they could be simplified 
and given more unity and better balance. He has indulged 
in considerable reorganization, without, however, radically 
changing the order of the main topics. Some relatively easy 
subtopics, including the rather large subject of Attention, 
have been transferred from later chapters to the second chap- 
ter where they serve a useful purpose as illustrative material. 
The subject of Observation has been placed before instead of 
after the chapters on the senses and serves as an introduction 
to this phase of psychology. The two chapters on Develop- 
ment and on Heredity and Environment, which involved 
some overlap and repetition, have been combined into one 
rather long chapter. The experiments on animal learning, 
which to many readers have appeared unduly prominent in 
the chapter on learning, though to the author they seem ex- 
tremely significant, have been sifted and assembled into a dis- 
tinct section of that chapter. The treatment of statistical 
methods, while somewhat amplified, has been relegated to a 
supplement of the chapter on Individual Differences, so that 
it can be readily omitted. A determined effort has been made 
to make the Nervous System more meaningful to the student. 
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The discussion of Personality has been amplified, and a con- 
cluding chapter brings the reader back to the consideration 
of personal problems. Possible personal applications have 
been called to the reader’s attention in most of the chapters. 
The book has been entirely renovated so far as concerns the 
pictorial aids. 

It is a pleasure to acknowledge the great assistance given by 
several colleagues and associates: to Enrica Tunnel! who has 
taken charge of the References and Index, and to Gladys 
Schwesinger, Mary Sheehan and Milton Smith wTo have read 
the manuscript or the proof and offered many useful sugges- 
tions. Dr. Smith has prepared a Work Book to accompany 
the text. 

R. s. w. 

Columbia University, 

March, 1940. 
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PSYCHOLOGY 



Cliapter I 


The A im and J^ethod of Psychology 


’’"V T'O ARGUMENT is needed at the present time to con- 
vince us of the value of science. Even if one feels no 
personal inclination to delve deeply into the natural sciences, 
one is glad that some people have that inclination. Our 
complex material civilization would be entirely unworkable 
without the presence of scientific experts in key positions, 
as engineers, chemists, physicians and others who make prac- 
tical use of scientific methods and results and who daily 
demonstrate the truth of the old saying, “Knowledge is 
power.” Besides its numerous applications, science has a 
more direct value for anyone who does care to delve into 
the wonders of nature. Just as travel broadens our outlook 
and gives our own little town a setting in the wide world, 
so the sciences conduct us on tours of exploration. They 
free us from many needless fears and superstitions that op- 
pressed our ancestors and give us a knowledge of the world 
and a sense of being at home in the world. 

When we say “a knowledge of the world,” however, we 
think of the world of human life and affairs. There should 
be a scientific knowledge of that world. Man himself is well 
worthy of scientific study. Certainly there is much that is 
strange and even marvelous in his development and behavior. 
To understand him would be a great intellectual satisfaction. 
A science of human behavior must prove in the long run to 
be immensely practical, too, and even indispensable, if only 
to balance our increasing mastery of the physical world. 
“Knowledge is power”— but do we know how to use our 
power? The World War and its aftermath of economic 
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confusion and political vagaries put the question squarely be- 
fore us whether we know enough of man to n^^te goo ^u 
of our knowledge of physics and chemrstry The causes of 
war and of poverty, insanity and discontent he m man and 
his wavs A science of human behavior-now in the mak- 
ing thLgh lagging behind the progress of the physical and 
bioiogicaf scierceslwhl furnish the basis for good manage- 

TTiciit of iitiiTicin i 

A minor but quite important example is seen in the auto- 
mobile, an application of physical science which « 

man a different animal so far as speed is concerned. It s 
really remarkable how skillfully men and women use this 
new power, but in the aggregate an immense number of ac- 
cidents occur, and they are due to the human factor more 
often than to imperfections in the machine or the road. 

We need a scientific basis for deciding large political and 
economic questions and, no less, for managing our private 
lives. Human happiness depends as much on personal mat- 
ters as on material conveniences and social arrangements. 
How to make good use of our abilities, how to improve our 
personalities, how to get along with our friends, how to 
adapt ourselves to our environment and how to master me 
environment-problems like these are difficult to solve by 
Gur own unaided efforts. We have a right to look to science 

for assistance in meeting the problems of life. 

The science of human behavior is actually a group or 
sciences. On one side we find 

organs and cells that do the work of the organism, and on 

the other side we see the social sciences, studying nations and 
groups of mankind.. There is room for a middle science that 
shall focus its attention on the indirndiml That middle 
science is j^iysiK^logy. Psycholo^^ studies the individuals 
activities throughout his span of life, from his small begin- 
nings before birth up through infancy, childhood and ado- 
lescence to maturity, and still further on through the decHn- 
ing years. During this life history he remains the same indi- 
vidual, and his behavior shows continuity along with many 
changes. Psychology compares child and adult, the normal 
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and the abnormal, the human and the animal. It is interested 
in the differences between one individual and another, and 
still more interested, if possible, in the general laws of ac- 
tivity holding good even of very different individuals— laws, 
for example, of learning, thinking and emotion. .Psychology 
can be defined as £cimcsMf M^e.,m the individual. 

The word “activity” is used here in a very broad sense. It 
includes not only motor activities like walking and speaking, 
but also cognitive (knowledge-getting) activities like seeing, 
hearing, remembering and thinking, and emotional activities 
like laughing and crying, and feeling happy or sad. These 
last may seem passive, yet they are activities, for they depend 
on the life of the organism. Any manifestation of life can 
be called an ^activity. No matter how passive an individual 
may seem to 'himself to be in watching a game or listening 
to music, he is really carrying on an activity. The only way 
to be completely inactive is to be dead. 

Human activity as viewed by different sciences. Largely, 
though not exclusively, psychology is concerned with what 
we ordinarily call “mental” activities such as learning, re- 
membering, thinking, planning, observing, wishing, loving 
and hating. They are sometimes grouped under the main 
heads of knowing, feeling and doing. But any mental ac- 
tivity is at the same time a bodily activity. The brain is 
active in any such performance, and usually the muscles and 
the sense organs play a part. To discover how the various 
organs operate is the province of physiology. Physiology- 
picks the organism to pieces, literally or figuratively, and 
tries to see what each organ contributes to the life of the 
whole. It asks what goes on in the eye during seeing and 
in the speech organs during talking. It asks how the muscles 
work the fingers in grasping an object; and how that enor- 
mously complicated organ, the brain, integrates the activities 
of the individual and enables him to deal effectively with 
the environment. 

If, then, we wish to understand human behavior, does not 
physiology furnish all we want, so far as any knowledge is 
available? If the individual’s activity can be analyzed into the 
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activities of his organs, why should we study the individual 
as a whole? The answer is that physiology furnishes only 
part of what we need to know. The individual is a real umt 
It is the individual that loves and hates, succeeds or fails. H 
has tasks to perform, problems to solve. He deals more or 
less effectively and happily with other persons and with 
things. There is a vast network of interaction between the 
individual, taken as a whole, and the world about him, an 
this interaction calls for scientific investigation. _ 

The human individual, much of the time, is interacmg 
with other individuals and taking part in group activity. le 
group can be taken as a unit and its activities described, as 
is done by sociology; or the individual can be taken as a unit 
and his behavior described in its relations with the other in- 
dividuals; or, again, the activity of the individual can be 
analyzed physiologically. A football game makes a good 
example. It could be reported as a struggle between two 
teams without any mention of the individual players. Team 
A, having the ball, first tries a certain mass formation which 
advances the ball a yard, and next tries a certain open play 
which loses ground. Team A then forms for a kick, ut 
Team B breaks through and captures the ball. And so on. 
The c^ame could also be described as consisting of the actions 
of the individual players; to be complete, the description 
would have to tell what each player heard, saw and fel^ 
what he attempted to do, what obstacles he encountered and 
how he came out of each play. It would make a very in- 
volved story. Theoretically the same game could be de- 
scribed in physiological terms, for certainly the muscles, 
lungs, heart and brain of every player are active throughout 
the game. The physiological description, if at ail complete, 
would fill the Sunday newspaper and contain much valuable 
information, but would be disappointing to any reader who 
wanted to follow the game. 

So we can have physiological, psychological and socio- 
logical pictures of human activity, each picture true and valu- 
able. They are like maps of the same country drawn to 
different scales. One map shows much more detail, another 
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gives a better idea of the general shape of the country. 
Human life can be charted in its broad social relations or in 
its internal organic details. Psychology, however, uses a 
medium scale such as brings out the activities and relations 
of the individual. 

SCIENTIFIC METHOD IN PSYCHOLOGY 

During its long history down to the middle of the nine- 
teenth century, psychology was cultivated by able thinkers 
who did not realize their need of carefully observed facts. 
They relied on general impressions derived from past experi- 
ence. They felt, as many persons do today, that having ob- 
served people all their lives they certainly knew psychology 
pretty well, or at least were in possession of all the necessary 
facts and needed only to give careful thought to any ques- 
tion that might arise. When they came to discuss psy- 
chology with each other, however, they were often in dis- 
agreement and saw no way of settling the disputed questions. 
Finally it became clear that psychology, like other sciences, 
must explore and observe in order to make any substantial 
progress. 

There was an anecdotal period, when the need for concrete 
facts was recognized but no systematic investigations were 
undertaken. Anecdotes in some cases are true reports of 
actual behavior, but in other cases the facts were not well ob- 
served in the first place and have since been partly forgotten 
or even distorted in memory. Scientists find it necessary to 
^harp_exLtheir powers of observatiQn!,Jby the. use of instruments 
and by setting up definite questions of fact to be answered 
by observation; and they find it necessary also to'Tecord 
their observations on the spot and not trust to memory. 

Anecdotes and general impressions derived from past expe- 
rience are likely to give a one-sided view of the facts on any 
controversial question. Someone tells you he knows from 
his own experience that bad luck comes on the 13 th of the 
month, for he has taken pains to notice and feels sure of his 
facts. But has he duly taken note of the, negative Jnstances, 
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when good luck came on the 13th or bad luck on some other 
day, or did only the positive instances make any deep mpres- 
sion^ If anyone thought it worth while to make a scientific 
study of the matter, he would keep a diary and note down 
each day his good and bad luck-taking care to use the same 
standards of good and bad luck throughout the mvestiga. 
tion-and finally sum up the results over a long period of 
time. In this way the memory error, the error of one-sided 
selection of cases, and the error of too few cases would all 

be avoided. , , • 1 -j j 

The experimental method. Finally psychologists decided 
they must follow the lead of physics, chemistry and physi- 
ology and transform psychology into an experimental science. 
Whenever a process or activity is to be studied, experiment 
is the ideal means of getting the facts. 

An experiment^ is sometimes described as a question put 
to nature,’’ A successful experiment, is one that gets a clear 
answer from nature. The experimenter approaches nature 
with a question, and his skill lies in so putting the question 
as to obtain an answer. What is implied by the word 
“nature”.? We speak of the “uniformity of nature” mean- 
ing that under the same conditions the same thing will 
happen, the same result be obtained. A psychological ex- 
periment carries the implication that human behavior belongs 
in the system of nature, so that, given the same conditions, 

the same behavior will occur. 

Jr, pnr n qnesfion to nature, is to arrange the conditions 
in "a certain known way and then observe what happens. 
Sometimes, in a preliminary survey, the question asked is 
very general and amounts simply to this; Under these known 
conditions, what happens? Often appara tusyis used either to 
produce the desired conditions or to assist in observation. 

Let us take an example. Knowing that an aviator or bal- 
loonist trying for an altitude record is likely to lose his good 
sense and finally to lose consciousness at extreme heights, an 
experimenter makes a preliminary survey of what happens 
under these conditions. He might make an ascent wfith an 
aviator, and devote himself to obtaining records of breathing, 
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heart rate, blood pressure, sight, hearing, muscular strength, 
and performance in psychological tests at different altitudes. 
(A ifficulty with this simple plan of experiment is that the 
experimenter himself is probably not immune to the effects 
of altitude, so that he would lose his efficiency as an observer; 
but there are ways around this difficulty as we shall see.) 

The preliminary survey may raise specific questions on 
which it is important to be perfectly sure of the facts. For 
example, at what altitude do the first symptoms appear? A 
new experiment is conducted with attention and equipment 
concentrated on this one point. It is found that breathing is 
noticeably hastened at about 12,000 feet and that muscular 
weakness and headache begin to appear at about 14,000. 
Many specific questions must be answered before the whole 
story is known, and some important questions may be very 
difficult to answer. What form of psychological test, for 
example, can be used to show that the pilot is beginning to 
lose his good judgment, so that he may be warned in time? 
Such a question is likely to require many experiments before 
it is settled. 

Analyzing the conditions^ Much more penetrating ques- 
tions than those so far suggested are tackled by the method 
of experiment. We said that when all the conditions are the 
same the result will be the same. But some conditions may 
be unimportant. The day of the month, whether the 13 th 
or some other, is a condition that certainly makes no differ- 
ence. Given the same weather conditions,, the same condi- 
tion of the plane and the same handling of the plane, it will 
fly the same on any day of the month. But in many cases 
we cannot judge in advance of a trial whether a certain con- 
dition will or will not make any difference. 

Going up in the air changes several conditions at once, 
and we wish to dissect this complex and find which condi- 
tions count in producing aviation sickness. 

I. The mere fact that one is in the air may cause fear and 
nervousness. We can rule this out as relatively unimportant 
because mountain sickness, essentially the same thing as avia- 
tion sickness, occurs when there is no danger of falling. 
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2 The motion of the plane can cause something akin to 
seasickness. But the air is smoother at high altitudes and 
plane comparatively steady, and yet the sickness comes oi 

“f We“mSht think of the cold of high altitudes, but we 
know that the same cold at low altitudes has no such effects 
4. The atmospheric pressure decreases as one ascends^ At 

.a!ooo feet it is reduced to at .8,000 feet » “ 

28 000 to about % of the pressure at sea level. But this con 
dition is found to be unimportant (unless ^xtr^ely hig 
altitudes) by experiments in which a man is p • 
chamber the air pumped out to Vs or less of normal atmos- 
pherirpressure, but the man supplied with pure oxygen to 

C The last experiment indicates that the amount of avail- 
able oxygen is the important variable. The oxygen is 21 
percenfof what air thire is at any alritude, but m the rare 
air of high altitudes the amount of oxygen in a lungtul is 
scanty. It is proportional to the atmospheric pressure, being 
accordingly % of the normal amount at 12,000 ^ 

18 000, Vs at 28,000. Place a man in a chamber in which the 

composition of the air can be controlled. Without changing 
the total atmospheric pressure in the chamber imitate an 
ascent so far as oxygen is concerned by gradually replacing 
the oxygen by nitrogen; and you get the same symptoms as 
in an actual ascent, height for height. The important con- 
dition, the “cause” of altitude sickness, is shown to be the 

shortage of oxygen. _ • • 

6 There are other factors of some importance residing m 

the ’individual himself. Some individuals succumb at much 
smaller altitudes than others, or at much smaller reductions 
of the oxygen in a chamber. The individuaFs condition, 
in the athletic use of the word, makes a difference. If he 
lives for days or weeks on a mountain at 12,000-18,000 feet, 
he becomes acclimated, loses his mountain sickness and can 
work fairly well, though perhaps not so well as in more usual 
human habitations (up to 6,000 feet) (/, ^)d 

1 Italicized numbers in parentheses refer to the References at the end of 
each chapter. 
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These experiments on the effect of altitude are introduced 
here simply to illustrate the nature of an experiment. The 
experimenter observes accurately what happens under certain 
known conditions. He controls the conditions so that he can 
know them, and in the more elaborate experiments so that 
he can vary them systematically. Often he varies the condi- 


C 



O 


Fig. I. —Scheme of an experiment. D is the dependent variable, the sub- 
ject’s “response” in a psychological experiment. The converging arrows 
are the influences or conditions which may affect the response. Those 
marked C are held constant throughout the experiment, w'hereas the one 
marked I, called the independent variable, is made to vary, and the resulting 
variation in D is observed. What effect does I have upon P?— That is the 
question to be answered by the experiment. 

tions quantitatively and measures the effect. In a typical 
experiment all the factors are under control that can have 
any influence on the process in question. All these factors 
are then held constant, except one chosen as the Mependent 
variable:,, and this one is made to vary in a known way and 
the results are noted. The results, are changes in some .tfe- 
pendent variable. For example, amount of oxygen in the 
chamber is the independent variable, and breathing rate the 
dependent variable. Let us test four individuals at low and 
at high “altitude.” The four individuals probably differ in 
breathing rate, but by testing the same individuals at both 




10 AIM AND METHOD OF PSYCHOLOGY 

altitudes we keep the individual factor from distorting the 
S”. S IwL' All the factors » held co„ U^t 
equal, except one, so that any change in the dependent 

able can be pinned to this one factor. . ..ri<=wer 

The question which an experiment is designed to answer 
may be Sled a hypothesis. Usually a hypothesis goes be- 
neath the surface and conceives of some underlying pioccss. 
C exXle we have the fact of ^ttade srckne. and con- 
or vuess it may be due to lack of oxygen. Or we have 
the f^t of forgetting, and formulate a hypothesis explaming 
this fact The hypothesis is suggested by our past expeiieiic 
t pten. Jge of the ntatter - 

hypotheskhas two qualities. ( i ) It is not wild, ™ 

sistent with present knowledge. _ (U 
can be put to the test of experiment, t ena ^ ^ p 

diet what should happen under certain conditions. , 

produce those conditions and observe whether pred c ed 
Lults occur. If not, the hypothesis is disproved. If the 
predicted results occur, we cannot say the hypothesis is posi- 
tively proved, for some other hypothesis, not yet conceived 
may later be found to predict the same results. A hypothesis 
cannot be absolutely proved, but it may be found to possess 
great penver, i.e., it may predict truly what will happen under 
I great variety of condition^;,. The aim of experimental 
sciLce is to disprove false hypotheses and to improve those 
that remain, so as to give them more power and generality. 

Psychological experiments. We may designate the experi- 
menter by the letter E, and the subject (individual) whose 
activity is observed by the letter O, standing or organism 
or “one observed.” The dependent variable is some phase of 
O’s activity. E is to discover what O does under certain 
conditions, how he behaves, what his reaction is how he is 
affected by the independent variable. If O is a human indi- 
vidual, he usually receives certain instmetions from E; he is 
assigned a certain task to perform. He is not usually told 
the ultimate purpose of the experiment, but he knows what 
he has to do. The experiment is E’s, not O’s. E’s immediate 
job is in many cases to discover how successfully O performs 
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his task under the conditions of the experiment. The inde- 
pendent variable is some factor in the conditions under which 
O performs his task. 

The conditions to be controlled in a psychological experi- 
ment are partly environmental and partly lie in O himself. 
To control the external situation is a matter of laboratory 
technique; for example, a dark room may be needed and a 
piece of apparatus for exposing a picture exactly Ho of a 
second. But how shall E control the conditions that lie 
within O.^ Of course, if O is ill on a certain day, he is ex- 
cused from the experiment. His emotional condition cannot 
be wholly controlled, since he may be excited or worried 
about the task he has to perform; but with experience as a 
laboratory subject his emotional condition becomes stabilized. 
To a surprisingly great extent O’s attitude is controlled by 
E’s instructions. O accepts the assigned task and sets him- 
self to do it as well as possible. His effort, obviously an 
important factor, remains fairly constant at a high level. 
However, certain .difficulties may arise. 

1. If the task becomes monotonous, O may lose interest 
and slacken his effort, so giving a false result. 

2. If the external conditions become unfavorable, O may 
be stimulated to greater effort. Here we see an important 
psychological fact, but one which conceals the natural effect 
of the external condition. If O is a candidate for admission 
to an aviation school and is subjected to tests under low 
oxygen, his effort often increases with the “altitude” and 
conceals the effect of shortage of oxygen— up to a certain 
point. 

3. If .0 knows, or thinks he knows, the purpose of the 
experiment, he may take a partisan attitude. In experiments 
on the effect of moderate doses of alcohol on mental effi- 
ciency, O may be convinced in advance that alcohol is a de- 
pressant, and this belief may lower his effort in the alcoholic 
condition. If on the contrary he believes that alcohol is a 
stimulant, hopes so at any rate, he may put in greater effort 
when he has received the dose. E endeavors to forestall such 
changes in O’s attitude by giving a control dose part of the 
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rlrinlr free from alcohol but indistinguishable in 
ttme-some f whether or not he has re- 

taste-so that O d°es no incidentally, give no 

sis:; effe« of a.coho, n,e„., 

suits as the basis of any conclusions Aat aie drawn. 

The developmental method. One important job of psy- 
chiogy is thi of tracing the mental and 
mmt of the individual from birth, or better from before 
birth up to maturity. There are many difficult questions 
Lre^’reg^arding the bfluences of heredity and envuonment, 
SrSdidonsSvorable to nomol development, and the fac- 
tors that produce such abnormalities as delinquency and m 
sanity. Tests and laboratory methods can be used meas- 
uring the stage of development reached at different ages and 
for determinL growth curves. But to conduct a decisive 
experiment on development, one would need to have contiol 
oTer the conditions in which the child is reared, and even to 
subject certain children to conditions presumed to be un- 
favorable, so as to make sure xvhether they are really un- 
favorable in any important degree. Such expeiiments mi^ 
yield extremely valuable information. But the psycioogs 
is not going to take it on himself to subject a child to un- 
favorable conditions. He will not, for example, stunt the 
child’s physical development by an inadequate diet so as to 
determine whether mental growth suffers. He will Perform 
such experiments on animals, or he will find undernouris e 
cliildren in the community and try to discover whether the 
malnutrition has had any demonstrable effect on their men- 
tality. At the best, his results will not be so decisive as those 

of a complete experiment. . 

Much can be learned, without such an experiment, by sirn- 
ply observing and recording behavior up through childhood. 
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We say “simply” observing and recording; but the task is far 
from simple if dependable results are to be obtained. The 
child behaves so much that an ob.server cannot record more 
than small samples. Moreover, the records of a child’s be- 
havior, though interesting, may not prove or disprove any- 
thing, unless the observer has had definite questions in mind, 
definite hypotheses to be checked by observation. When 
we know that some important development is about to occur, 
as that the child will soon begin to talk, or that he is soon 
to have a baby brother or sister to whose presence in the 
family he must adjust himself, we can formulate specific 
questions to be answered from observations of his behavior. 
The whole job of tracing child development is large and 
many-sided, but fortunately it is being seriously undertaken 
by many scientific observers. 

In the true developmental method the observer is on the 
spot and watches the process as it occurs. But often the 
psychologist finds that something unforeseen has occurred. 
He has before him a genius, a criminal, a “problem child,” 
or a remarkably fine personality, and the question is how 
this individual came to be what he is. The psychologist is 
forced to adopt a substitute for the true developmental 
method by reconstructing the individual’s developmental 
history as well as can be done from the memory of the indi- 
vidual and his associates and from whatever records have 
been preserved. This case Joistorj obvious dis- 

advantages, much like those of the anecdotal method. It 
depends largely on fallible memory of incidents that were 
not scientifically observed in the first place.^ But it seems 
to be the only way to make a start toward answering some 
very important questions. 

The case history method, up to the present time, has been 
employed mostly with individuals whose behavior is unde- 
sirable in some respect. When a person has broken down 
mentally, the psychiatrist with the assistance of a social 
worker obtains information on this person’s heredity and 
family environment, noting such conditions as are beheved 
to be important. The patient’s own story is taken down and 


14 AIM AND METHOD OF PSYCHOLOGY 

the attempt is made to get back to earlier emotional conflicts 
which may have a bearing on his present trouble. When a 
child presents a serious behavior problem^such as stealing, 
overaggressiveness, destructive ‘'meanness,’' or shyness and 
dependence— he may be taken to a child guidance clinic, 
where a staff of experts considers his history from several 
points of view, medical, psychological and social. These 
experts approach the child in a friendly spirit, and make him 
see they are not trying to “get something on him,” but 
wish to help him by first understanding him. They need 
co-operation from him and from his parents, and their in- 
quiries must be conducted with tact as well as skill. They 
work on the assumption that the child’s misconduct has 
causes which should be discovered, causes lying in his envi- 
ronment and in his own limitations. 

The guidance clinic does more than reconstruct the his- 
tory of the case to date. In co-operation with the home and 
the school, it tries an experiment on the child, by way of 
treatment. Any treatment of such a case is experimental in 
some degree, since there is no certainty of success. The case 
history and present state of the child suggest some cause of 
the misconduct; and the treatment tests this hypothesis by 
altering certain conditions of the child’s life. The hypothesis 
may be that the child is spoiled or overprotected or denied 
affection at home, or that his school placement is abo\-e or 
below his mental age, or that his silly behavior, enuresis, 
fussy eating habits or temper tantrums are just his way of 
bidding for attention. Treatment in line with any such 
hypothesis evidently calls for co-operation from parents or 
teachers. If the treatment succeeds, the hypothesis works 
and is verified to that extent; if the treatment fails, some 
other hypothesis must be given a trial. 

Case histories of outstandingly fine or successful persons 
are decidedly lacking so far. The behavior clinics are con- 
ducted for the benefit of those who have got into trouble; 
and the adult, unless he has got into trouble of some sort, is 
sensitive about being probed. If we could tell in advance 
that a given nevs^bom baby was going to become great or 
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fine, we could study his development as it proceeded. A 
biography, written long afterward, is almost sure to be 
meager and unpsychological in its account of the subject’s 
early development. Now that many children, including 
some of great promise, are being studied, we may hope in 
time to possess some authentic developmental biographies of 
normal and superior people. 

Objective and introspective data. A (plural, data) 

is an observed fact used in testing a hypothesis or reaching 
any conclusion. What kinds of data are available in psy- 
chology.^ Shall we ask O to observe his own activities, or 
shall we observe them? We can observe his behavior ob- 
jectively; he can give us inside information of his thoughts, 
feelings and intentions and of what he sees, hears and knows. 
When he .observes his own activities, he is said to,iatCQ5pe£^ 
and the data he furnishes are introspective data. They are 
also called ..sub jec-ttie data, because they are furnished by the 
subject from self -observation. 

Introspection, as understood in psychology, is not brood- 
ing over one’s troubles or worrying about one’s personality. 
It is not even attempting to explain one’s actions. It is dis- 
tinctly a form of observation. One kind of introspection is 
illustrated by observations of the *‘after-image.” If you look 
fixedly for 20 seconds at a black square and then look at a 
gray wall, you will see a white square on the wall. The 
square moves when you move your eyes, and so must be a 
subjective phenomenon, occurring in you, not on the wall. 
Everyone, after a little practice, can observe his own after- 
images but no one can observe those of another person, just 
as no one can observe another person’s toothache. In experi- 
ments on the senses, with human subjects, the customary 
procedure is to apply a suitable stimulus and ask O to report 
what he sees or hears or smells. Introspection in such experi- 
ments is the same as any ordinary observation, except that G 
understands that his senses are being tested and does not try 
to beat the game by utilizing extraneous sources of informa- 
tion. If his eyes are being tested he does not sneak up close 
to the test chart beforehand so as to know the letters he is 
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supposed to read from a distance. He simply reports the im- 
pression he gets from the given stimulus. , T 

^ Sometimes the introspection is a little more complex. In 
an experiment on reading, the letter group 

PYSCHOLOGY 

is shown for a fraction of a second, and O reads psy- 
chology” but reports experiencing some strain and dissatis- 
faction and noticing a messy appearance of the first part of 
the word. We see from this report that the misspelling 
made some impression on O though not enough to enable 
him to read the actual sequence of letters. Still more com 
plex is the introspection of the thought proce^ in solving a 
puzzle. As soon as the solution is reached, O reviews the 
process and reports what he can remember of it. He recalls 
the steps he went through and so gives a more complete pic- 
ture of the process than the experimenter can get rom o 

serving his behavior. , 

Some psychologists would exclude introspective data alto- 
believing them untrustworthy. Undoubtedly the 
more complex kinds of introspection make rather heavy de- 
mands on the subject. But results show that you can trust 
if you do not expect it to go into minute de- 
tail Who can doubt, for example, that a well-practiced act 
bob on almost amomaticaUy, or that inner, silent speech is 
commonly present in the process of thinking? Yet we have 
only introspection to vouch for these statements, hi con- 
versation we accept a person’s introspection if he sa^,^ i 
’t hear what you said,” or “I agree with you, or That 
proposition leaves me cold,” or “I feel strongly on the mat- 
ter.” We could not dispense with introspection in everyday 
life and there is no reason for excluding it from psychology. 
It is true that a person needs some training before he can be 
trusted to give very accurate introspection. He is apt to 
explain his actions rather than simply to report what he can 
observe of his thoughts, feelings and actions. 

To say, as used to be said, that psychology is purely an 
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introspective science, making no use of objective data, is 
absurd in face of the facts. We have animal psychology 
where the data are wholly objective. The animal performs, 
the psychologist does the observing. The same is true of 
child psychology, at least for early childhood. In studying 
anger in children, we describe their angry behavior and 
endeavor to determine the conditions which elicit this be- 
havior. Older children and adults are capable of introspec- 
tion but even here the bulk of experimental work is of the 
objective type. Nearly all psychological tests are objective. 
The subject is given a task to perform and the psychologist 
measures the speed or the accuracy and excellence of the per- 
formance. In laboratory experiments, as well as in tests, most 
of the data obtained are objective; the performer is one per- 
son, the observer another. 

In studying memory, you assign a lesson to be learned 
under certain conditions, and note how quickly and perfectly 
O learns the lesson; then you give him another, equally dif- 
ficult lesson to learn under altered conditions and observe 
whether he does better or worse than before. Thus you dis- 
cover which conditions are more favorable for learning and 
draw some conclusion as to the nature of the learning proc- 
ess. In the whole experiment you may not have called for 
any introspections— or you may have secured some introspec- 
tive data in addition to the objective data. 

Objective psychological data usually record what O did 
under certain conditions. They record his overt, external 
behavior. Another type of objective observation seeks to 
observe what goes on inside the organism during anger, joy, 
work or any specified kind of behavior. It employs appa- 
ratus to record O’s breathing, heart beat, stomach move- 
ments, flow of saliva, electric currents in the brain, involun- 
tary eye movements, muscular tension in the legs, etc. The 
purpose is to see how different organs take part in the be- 
havior of the whole organism. We wish to know not only 
that O learns, perceives, thinks, loves and hates, but also honu 
he does these things. Physiology affords one line of attack 
on this question, introspection another. But the usual line of 
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attack is neither physiological nor introspective. It K “her, 

arobiective studyof behavior and 

“rent conditions, so chosen as to t« some 

is the line of attack just suggested for _f“>7 ““'“'7’ 

and illustrated earlier by the “ 

At one time it was customary to distinguish psychology 
^tlLrpTyrpossible from the Wal sciences and to «y 
that it^dLlt with an inner world of experience, altogether 
sefarite from the external world. This sharp separaaon 
broke down before the fact already stated, that ' 

activity is at the same time a bodily activity, t rea 
aS. blfore the fact that inner experience is concerned very 
iLely with the external world. Not only when our eyes 
are^open to the scenes of the day, but even in the darkness 

and quiet of night, our thoughts “ ^ 

external things. We are reviewing the events of the day or 
S nnbg wh!t we shall do in the world tomorrow. The 
Fdeas and concepts in which we think have been formed J 
our dealings with the things, persons and happenmgs of our 
environment. The field of psychology is therefore not sep- 
arate from the fields of the natural and social sciences. It 
part of the same big field. The individual’s behavior belongs 
Luarely in the world of natural phenomena and his conscious 
experience is bound up closely with his external behavior, 
both beinff parts of the same activity. 

The terms used in psychology. The ® 

chology is often a source of unnecessary difficulty. ,Smce u e 
are to be studying activities, our terms should proper y e 
verbs and adverbsH We shall need one noun, mdtvtdud or 
^57T.ra7th7sfi5Vct of all the verbs. When we dip into 
physiology we need the names of bodily organs, and when 
we speak of external objects we need their names. ^ ut t e 
reader will encounter a host of other nouns, names o acti\ i 
ties and ways of acting, such as intelligence, personality, 
memory, imagination, thought, will, sensation, emotion, at- 
tention, perception, consciousness, behavior. Most of these 
nouns are properly verbs with “individual” understood as 

their subject. 
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Instead of “memory” we should properly say “remember- 
ing” or “O remembers”; instead of “sensation” we should say 
“seeing,” “hearing,” etc.; and instead of “emotion” we should 
say that someone feels eager or angry or afraid. But, like 
other sciences, psychology finds it convenient to transform 
its verbs into nouns. Then what happens? We forget that 
our nouns are merely substitutes for verbs, and start hunting 
for the things denoted by the nouns— for substances, forces, 
faculties— but no such things exist; there is only the individual 
engaged in these different activities. 

Intelligence, consciousness, the “unconscious” belong with 
such terms as skill and speed. They are properly adverbs, 
the facts being that the individual acts intelligently, con- 
sciously or unconsciously, skillfully, speedily. A safe rule, 
on encountering any abstract psychological noun, is to make 
it concrete by changing it into the corresponding verb or 
adverb. Much difiiculty and unnecessary controversy can 
thus be avoided. 

Summary of the chapter. Psychology undertakes to make 
a scientific study of the activities of the individual considered 
as a unit, as he really is in his dealings with other individuals 
and with the world. As a science, psychology needs data 
derived from observation. Its data are obtained largely by 
experimenting and by tracing the individual’s development. 
Some useful data are derived from introspection, in which 
the individual observes his own activities, but more are ob- ■ 
tained by observing the individual’s activities objectively. 
The best data are those obtained in testing some hypothesis 
regarding the nature of the individual’s activities. 
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.NE fundamental principle of any natural science has 
^ already been suggested in our study of methods Psy- 
cl^gy is an empirical or factual as contrasted with a deduc- 
tive science. It must base its conclusions on observed facts 
It must test its hypotheses by collecting data. It 
geometry, lay down a few axioms and definitions, combine 
these in various ways and think out a vast system of sound 
and logical conclusions. The psychologist uses some mathe- 
matics and must do some hard thinking to malce sure that 
his various conclusions are consistent with each other, but 
he needs, above aU, to square his conclusions with observed 

fi3.CtS. 

Besides this methodological principle, there are some gen- 
eral characteristics of the individual’s behavior which can be 
taken as principles of psychology. 

INTERACTION WITH THE ENVIRONMENT 

Defined as the science of the activities of the individual 
organism, psychology might seem to be limited to what goes 
on inside the individual, inside his skin. Such a study would 
be physiology rather than psychology. The individual is in 
active relations with his environment and his dealings with 
the environment make up what we call his behavior. 
conscious experience also, as pointed out in the preceding 
chapter, is concerned very largely with the environment. 
Far from studying the individual in isolation, psychology^ 
practically takes as its field of stuciy the activities of the indi- 

vidml in relation to the enviromnmt. 
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Cliapter II 

The Individual in His Environment 
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Dependence on the enyiroiunent. An organism can live 
only in a suitable mjediwn which must be neither too hot nor 
too cold and in other ways must supply living conditions. 
Any activity of the organism consumes derived from 

the environment in the form of fuel and oxygen. The fuel 
is taken in as food, stored in the body, and oxidized from 
time to time in the activities of the organism. Further, the 
organism depends on the environment for stmmlation and 
for what we may call opportunity ot outlet for activity. It 
needs something to act upon, as a squirrel needs trees to 
climb. A talking organism, if it is to engage in this activity, 
needs something to talk about (stimulation) and somebody 
to talk to (outlet). 

JR.esistance to the environment. The organism certainly de- 
pends on the environment in many ways. What is not so 
obvious is that, far from yielding passively to the forces of 
the environment, the organism puts up considerable resist- 
ance and maintains a degree of independence. If it did not 
have some power of resistance it would soon cease to exist. 
A one-celled animal living in water is constantly exposed to 
forces which tend to dissolve its substance in the water, and 
resistance to these forces is a fundamental necessity. In 
warm-blooded animals, including man, a striking instance of 
resistance is the constant body temperature maintained in 
spite of external heat and cold. Elaborate physiological 
mechanisms insure this constant body temperature. Keeping 
your balance while walking in a strong gusty wind is another 
clear example of resistance to the environment. One of the 
best examples is the resistance of the body to infection. 

Participation in environmental processes. The individual’s 
activity is part of the process of nature. He takes part in 
what is going on in the environment. A bird perched on a 
swaying branch, or a swimmer in rough water, does more 
than merely resist the external forces; he chimes in with 
them by adjusting his movements to the rhythm of the 
branch or of the waves. Keeping step in marching, keeping 
time in singing or dancing, are familiar examples of what 
we mean by participation. 


H mOlVlDVAL IN HIS ENVIRONMENT 

The environment of a human individual h constoed^tn 
no snrnli degree dependent. The group 

PldfsTr hi nteds and seel, to control his actions- 



Fig. 2.-“Resisting the environment. 

meeting with considerable resistance from him, however- 
and he adopts the language and customs of groups 
depends on the group, he resists the group, and is v y 
clear that he participates in the activities of the group 
that human life consists very largely in such participation. 

The individual, then, takes a hand in what is going 
the environment; he deals with the things and persons around 
him. He perceives them more or less adequately, and 
them more or less effectively. The scope of the 
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human individual’s behavior enlarges as he grows from in- 
fancy to maturity. It enlarges in both space and time. The 
baby’s “dealings” do not extend far outside his crib, while 
the adult recognizes the distant mountains and drives toward 
a destination lying beyond the horizon. The baby’s acts are 
momentary and not tied in with the past and future except 
to a very limited extent. The farseeing statesman takes ac- 
count of his country’s history in laying plans that may re- 
quire many years for their execution. 

Summing up our discussion so far, we find the individual 
in active give-and-take relations with the environment. The 
environment does things to the individual, and the individual 
does things to the environment. Environmental forces strike 
the individual; his activity is thus altered and changes the 
environment, which thereupon causes his activity to change 
again. This interaction goes on continually. 

Keeping the letter O to stand for th§ individual organism, 
let us use the letter W to represent the world or environ- 
ment. Then the formula, 

W-O-W, 

shows the individual acted on by the environment (W — 0) 
and acting on the environment (O— W). Since interaction 
works both ways, we could just as well transpose the for- 
mula and write O — W — 0. You turn the switch and light 
the room (0—W); an interesting-looking package on the 
table immediately catches your eye (IT — O); you lift the 
package (0 — W), and it feels heavy (IT — O); and so on 
to the end of the story. 

STIMULUS AND RESPONSE 

How is it possible for the individual to act upon the envi- 
ronment and for the environment so to act on the individual 
as to change his behavior? We need some rudimentary 
knowledge of the process of interaction. 

The effectors. We see an individual doing some simple 
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thing to the environment, such as moving a 
we are contented to say, he moves it. Analyzing the procej 
a little, we say he moves it with his hands. A little physi- 
ology teaches^ that the hands are perfectiy inert except as 
moled by their miscles. The muscles are inert 
lated by their nerves, and these motor nerves are inert unless 
activated by the nerve centers, especially the brain. In or 
nary life 4 do not see the individual’s brain, nerves and 
muscles and he himself is unaware 

aware of the act he is performing, the changes he is produ - 

ing- in the environment. , j 

The muscles, are called epctors because they produce 
environmental effects. The only other effectors possessed 
by the human being are certain g.lan4s, such as the salivary 
glands which moisten food in the mouth. The ig t organ 
of the firefly and the electric organ of certain fishes are to 

be classed as effectors, . 

The receptors. How does W act on O? How is the in i- 
vidual m'ade 'aWe of the objects and happenings in the 
environment? He sees and hears objects about him, even 
distant ones. To himself he seems to be in direct relation 
with these objects, but we know from physics that he sees 
an object only when light from the object enters his eye, 
and hears an object only when sound from the object enters 
his ears. The individual’s relation with the object is really 
quite indirect; he does not receive the object but he receives 
light and sound. His skin receives heat and pressure from 
the environment, and his nose and mouth are affected by 
chemical agents. He receives these environmental forces by 
aid of specialized sense organs or recepors. The receptors 
arouse their nerves to activity and these setisory nerves arouse 
the brain. Through the brain the receptors are brought into 
connection with the motor nerves and so with the effectors. 
Quite a chain of events intervenes between the external ob- 
ject, as a chair, and the individual’s behavior in moving the 
chair. 

Stimuli. A force , or motion reaching the organism from the 
environment , and, exciting the receptors is called z^nmlns. 
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Literally a stimulus is a goad or pointed stick which arouses 
activity in an animal. In psychology a stimulus is any force 
that arouses the organism or any of its parts to activity. 
Light is a stimulus to the eye, sound to the ear. Though 
stimuli come very largely from the environment, some arise 
within the organism. Muscular soreness, hunger and thirst 
are sensations aroused by internal stimuli. 

Within the organism one part may arouse another to ac- 
tivity. The sensory nerves arouse the brain, the brain arouses 
the motor nerves and they in turn arouse the muscles. When 
a loud sound makes you jump, the stimulus that actually 
reaches the muscles consists of little waves or impulses in 
the motor nerves. 

Responses. ,Any actm by a stimulus is a ^fe- 

s^onse^ to that stimulus. A stimulus is what arouses a re- 
sponse, and a response is what is aroused by a stimulus. 
The two terms are correlative. Notice that a response is an 
activity of the organism and not a passive motion. The goad 
does not push the ox forward but induces him to walk 
faster. If a heavy wave bowls me over on the beach, no 
stimulus-response relation is involved, but if I react in any 
way, as by diving or maintaining my footing, the wave 
arouses my response and is accordingly a stimulus. When 
the individual is inactive a stimulus causes him to act; when 
he is already active the stimulus causes some change in his 
activity and this change is the response. 

The typical response is a muscular movement, but any 
activity of the organism, aroused by an external or internal 
stimulus, can be called a j^sponse. I hear a noise— this hea7'- 
ingy since it requires activity of the ear and brain, is a re- 
sponse to the external stimulus. I recognize the noise as a 
steamboat whistling— this recognizing is clearly my own act 
and depends on my own past experience. The boat's whistle 
reminds me of a vacation spent on an island— a memory re- 
sponse. The memory awakens a feeling of pleasure— an 
affective response, we call it— and may lead me to plan for 
another similar vacation. The plannmg is a response to the 
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pleasant memory just as the hearing was a response to the 

“^Slttad'itiesponse formnk. 

ence of activity on stimulation, a little schem 

ployed: s - R, or S-^R 

in which S stands for the stimulus and R for the response, 
so that the formula 

Smuts np°phed“toTindividual we can ask what response 
rrtte, anS when we see him doing anything we can ask 

what stimulus aroused this response. 

A more complete formula. The S-R formula must not 
be taken to mean that you can predict the ^-^sponse whcm 
ever you know the stimulus, or that you can secure a de ied 

response if only you apply the 

to know something besides the stimu us. i 

viduals respond differently to the same stimulus, and the 

same individual responds differently at different ^ 

must know your O. Therefore a more adequate formula is. 

S-O-R 

This reads that the stimulus acting on the individual arouses 
response, or that the response is determined by the stimulus 

and the individual. 

Factors in the, mdiyidual tyhich inffuence his response. 
Tliere are of course many ways in which one individual 
differs from another, or in which the same individua changes 
time to time; but all these internal factors in determin- 
ing the response can be brought under the three mam icac s 
of structure, state, and activity in progress. 

Structure., Sometimes obviously and sometimes not so ob- 
viously, the bodily structure of O is an essential factor m all 
his activities. Clap your hands loudly and all the birds m 
the vicinity immediately take to the air, but none of the dogs 
or cats do so, for excellent anatomical reasons. The micro- 
scopic structure of the human brain differs from one mdi- 
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vidual to another and changes with growth and old age, and 
brain structure is undoubtedly a factor in all responses. 
Without being able to see the internal structure of the indi- 
vidual, we may assume that his relatively permanent charac- 
teristics are somehov) embodied in his structure. Heredity, 
previous envkqnnient and past activity, so far as they are ‘ 
factors in the present response, must be carried by the indi- 
vidual’s anatomical structure. 

TA'^^pot'ctry state. Here we have a changeable factor. At 
one time O is tired, drowsy or actually asleep; at another 
time he is wide awake and keen for action; and his response 
to any stimulus differs according to his state. Intoxication, 
fever, hunger and thirst denote chemical states of the organ- 
ism. We have to consider also the piood or emotional state, 
such as excitement, depression, anger, cheerfulness. Cer- 
tainly the state of the organism is an important factor in 
any response. 

'§■' Activity in progress. The response to any stimulus differs 
according to the activity engaging the individual at the mo- 
ment. Stimuli that are in line with his activity get a quick 
response, while other stimuli may get no response at all. If 
he is looking for a lost ball he responds eagerly to little glints 
of white in the grass, which he would disregard entirely 
while absorbed in conversation. It is scarcely characteristic 
of the individual, especially the human individual, to wait 
passively till some stimulus arrives to wake him up. Usually 
he is already busy, going somewhere, interested in something, 
and he uses stimuli to help in his activity or else brushes them 
aside. 

Spontaneous and forced activity. A response is neither 
spontaneous nor forced. It is not spontaneous because it is 
aroused by a stimulus, and it is not forced because it is an 
activity of the organism. If our S — O — R formula applies 
to all human behavior, there can be no spontaneous activity, 
nor any forced activity, in the full sense of these words. 

Superficially much behavior appears to be spontaneous. 
Someone starts up to do something with no apparent stimulus. 
To be sure, he is constantly exposed to a multitude of stimuli. 
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but we can identify no ’3^0* 

spite of appearances we may doubt that h-s.^ct « smctly 
siiontaneous^ There may be some internal stimulus such as 
a^huneer pane. More likely he has been thinking and has 
eaS a pSit where his Lugta calls for action. Even 
so, his act is not fully spontaneous, for 
his thinking, like any activity in progress, was stated 
some stimulus An external stimulus may arouse an intern 
^Svity ^ continues a long time before resulting in overt 
behavL Second, when the overt behavior occurs it must 
take account of the present environment; otherwise 
S inmnceivably wild and ineffective. A person spring 
from his chair Jnd dashes for Je doon if he g«s throng', 
the door he is certainly responding to present "c 

internal activity in progress may be as important a factor a, 
you please; the factors contained in O may be as important 
Is y^ please; still the S always plays a part. A fair con- 
cluLn would be that an act can be more or less spontaneous 

but never completely spontaneous. , 

Forced activity is often implied in ordinary modes of 
soeech We say we were “forced to make a detour because 
the main road was blocked,” while we mean obviously that 
we were forced to make the detour zf we were still deter- 
mined to reach our destination. The external stimulus leaves 
us free to respond in one way or another in accordance with 

our internal state and activity in progress. ^ ^ 

If you bring your hand rapidly toward another persons 
eyes, he is “forced” to wink. Even in such refle.xes the in- 
tern^ factors play an essential part, as is seen from the fact 
that bringing your hand toward your own face does not 
make you wink. You are “forced” to limp by a sore foot; 
but your muscles and nerves are still fully capable of execut- 
ing the normal movements of walking, and the limp is simply 

a way of avoiding pain. , , , • r -a i 

Social pressures are sometimes said to mold the individual 

and to force him this way or that. This is not a psycho- 
logical way of speaking. In sociology we can afford to think 
of the individual as passive because we are concerned only 


29 


SET OR ADJUSTMENT 

to trace the effects of social forces; but in psychology we 
want to know what happens in the individual, and we find 
that he is not forced. Rather, he is stimulated. He is stimu- 
lated to avoid ridicule, to conform to the customs of the 
group, or at least to participate in group activities. On going 
to live in a new locality he picks up the accent and manners 
there current, not because of external compulsion, but be- 
cause of his own tendency to conform and adapt himself to 
the environment. 
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Under the general head of activity in progress we can in- 
clude the important fact that an individual often prepares to 
act before beginning the overt effective action. Often he 
could not act effectively unless he were all ready to start at 
the proper moment. His preparation is an essential phase of 
the total activity. 

Preparatory set. The runner on the mark awaiting the 
signal to start gives a vivid picture of preparatory adjust- 
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ment. His posture is adjusted lot the quickest possible geta- 
way. He is all for the first forward movement. If his 
preparation were incomplete he would make a slow start; if 
the preparation goes a little too far he will make a false start. 
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Retaion time. A welUcnown kboratoiy 

sre^e^iytt 

„r»und) and what response he has to make. A few sec 



ends before the actual stimulus he is given a “ready si^al, 
and at this s^ he becomes tense listens for the sound or 
looks for the Ught, and holds his finger posed on the Lty. 
When the stimulus arrives, his finger movement follows aft 
an interval of less than % of a second, provided ho has had 
a little practice, and provided he is fully read>. n 
stimulus-response interval is the reaction time. 

What has iust been described is called the .simple rea - 
tion” in distinction from other experiments that make greater 
demands on the subject. In the “choice reaction he is re- 
quired to respond differently to two assigned stimuli, hor 
Lmple, if a red light appears he must raise the right hand; 
but if a green light appears, the left. He cannot allow him- 
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self to become keyed to as high a pitch as in the simple 
reaction, for fear of making many false reactions. There- 
fore the choice reaction time is longer than the simple reac- 
tion time by about Vio second. 

The “associative reaptiorf’ is still slower. Here O is to 
name any color that is shown, or to respond to any number 
by saying the next larger number, or to respond to any suit- 
able word by saying its opposite, etc. Preparation is neces- 
sarily general rather than specific and the reaction time is 
relatively long and variable pp. 298-339). 

The reaction time experiments find many parallels in 
everyday life. The motorist starting just as soon as the light 
changes is making a “simple” reaction. When he applies his 
brakes in an emergency his reaction is not so quick because, 
unfortunately, he has no “ready” signal and cannot get up 
a perfect preparatory set. The boxer, dodging to right and 
left according to the blows aimed at him by his adversary, is 
making choice reactions, and this type is very common in 
steering, handling tools and managing machinery. Reading 
words, adding numbers and many common performances 
demand associative reactions. 

Still other examples of preparatory set are seen in the 
pointing dog, in the marksman taking aim, in the fielder ready 
to catch a fly. Whenever one knows what is going to 
happen, one involuntarily gets ready to take it or to do the 
right thing at the right time. 

Continuing set, executive set, “steer.” It is difficult to find 
just the right word for this sort of adjustment. Not only in 
the moment of preparing to act, but during the execution or 
performance of the act, the principle of set comes into play. 
Just as the rudder is held in position while the boat is round- 
ing a point, an activity is steered while it is in progress. 
There is a continuing control throughput a series of move- 
ments. The forward-bending posture in running is a visible 
example, and another is the leaning toward the inside seen in 
a runner turning a corner. It may take him a dozen steps 
to round the corner, and during this series of movements he 
maintains the leaning posture. Numberless examples could 
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words in proper order and grammatical construction, and 
your d«n. The whole spoken .n- 

nee is a consistent unit, and its unity depends on conti 

r a continuing executive set. r.. wf 

Definition. What evidence have we for the reality 
le®;’? Sometimes it is objectively visible as posture. om - 
mes the human subject is introspectively aware of his rear i- 
.ss for a certain act, or of a purpose continuing through a 
iries of acts. In general, we may regard the notion of set 
f an explanamryjiyp-othesis which has the merit of api } 
w neatly to a wide range of cases. We conceive it as an 
live processiBjfie organism, largely no doubt in the biain, 
p7oce5, whic|j 4 ),ersj^ts for a time and yet is distinctly tern- 
IZLT 'rViijncres with each new task that the 
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be given. There is *e P^e fo”ar Zt 

hack or under the arm, or in one nan 

a question. errors. In talk- 

' : ^sta” a coV sentence, go though a long strMg 
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ganism undertakes. It works as a selective factoi;, favoring 
or f acilitating some responses, while preventing or inhibiting 
others. Looking for a certain object is a set which facilitates 
the response of seeing and identifying that object. Listening 
is a set which facilitates the hearing of certain sounds. While 
listening intently you may fail to notice a visible object, the 
response to that object being inhibited. While looking 
eagerly for a lost object you do not notice sounds that at 
other times would surely attract your attention. Readiness 
for one act is at the same time unreadiness for other acts. 

Mental activity, free and controlled. When you are sitting 
relaxed in your chair and letting your thoughts wander to 
things that have happened in the past or that may happen in 
the future, your thoughts are Jree, not directed toward any 
special goal. If someone asks you a difficult question and 
you spend a few minutes thinking out the answer, your 
thoughts are controlled by your desire to answer the ques- 
tion. 

Even when no control is being exerted, thoughts do not 
come by chance. One thing reminds you of another, and 
often you can see the connection; often you can remember 
how these two things became “associated,” as we say in psy- 
chology. A person, for example, is associated with the place 
where you met him, so that thinking of the place leads you 
to think of the person. When you find, as you sometimes 
will, that your thoughts have wandered in a few moments 
very far from where they started, it is an interesting psycho- 
logical exercise to trace the path followed and the associa- 
tions that led you on from point to point. Mind wandering 
is an instance of “free association^” i.e., of unrestricted use 
of associations formed in past experience. 

The free association test. Another instance of free asso- 
ciation is afforded by this experiment. The subject is given 
a series of words, one by one, and is asked to respond to each 
stimulus word by speaking some other word. No special 
word is called for, but simply the first other word called up 
by the stimulus word. When the stimulus word is “needle,” 
the commonest responses are “thread,” “pin,” “sharp,” and 
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“sew,” but many others are given by one subject or another, 
such as “steel,” “point,” “thimble.” Thought is free to jump 

“Sf— «««- - - 

way, except that the subject is required to respond to each 
stimulus word by a specified kind of word. To one scries 
of words he must respond by saying their .opposites, as 
“good-bad”; to another series, by mentioning .a pait of each 
object named, as “house-roof”; to another, by naming a 
higher class, as “sparrow-bird”; and there are many tests of 
sort, each calling for one specified relation. The intel- 
ligent subject gives quick responses and makes veiy few 
errors, because he is set or prepared for the type of response 
to be made. On being instructed to give opposites, he ad- 
justs himself for this type of response. His set then facili- 
tates responses of this type and inhibits others that would 
readily occur in the absence of any control. The word 
“good” in a free association test might easily arouse the le- 
sponse, “good-day,” “good-boy,” “good-better,” or many 
another, since all of these are common associations; but the 
set for opposites keeps these miscellaneous associations from 
operating, while it favors the “good— bad” associatbn. 

Mental work of the controlled association type. Controlled 
association enters into all forms of mental w^ork- into ariti- 
metical work, for example. A pair of numbers, such as b 
and 3, has been linked in past experience with_ several re- 
sponses; it means 83, it means 1 1, it means 5, and it means 24. 
But if you are adding, it means 1 1, and no other response oc- 
curs; if you are multiplying, it means 24, and only that 
response occurs. The set for multiplying facilitates the re- 
sponses of the multiplication table and inhibits those of the 
addition table, while the set for adding does the reverse. 
Rapid adding or multiplying would be impossible without 
an efficient set. Thus in. arithmetic.^ the, set is a response to 
the mk. 

~ In readirta the set is a response to, the context, and deter- 
mines which meaning of a word shall actually be called to 
mind when the word is read. Presented alone, a w^ord may 
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call up any of its meanings, but in context it brings to mind 
just the one meaning that fits. The same is true in conver- 
sation. 

The objectiye situation arpns,es a set th at controls both 
thought and action. The set of being in church, for example, 
controls the motor behavior to fit the occasion. The sub- 
ject, observing the situation, adjusts himself to it, and his 
adjustment facilitates appropriate reactions, while inhibiting 
others. 

A arouses a set directed toward solution. A diffi- 

cult problem differs from a familiar task in this important 
respect, that the appropriate response has not been previously 
linked with the present situation, so that, in spite of ever so 
good a set, the right response cannot immediately be aroused. 
One must search for the response, but the set is useful in 
directing the search. 

Situation set, goal set. When the individual is set for doing 
something we speak of a goal set. Evidently he could not 
act effectively without taking account of the present situa- 
tion. By aid of the stimuli received he becomes acquainted 
with it to a certain extent, and to that extent he is adjusted 
or set for the situation, and we speak of a situation set. 

Suppose O is on a journey. He comes to a strange town, 
looks around the place, observing the lay-out of the streets, 
the interesting buildings, the appearance of the people. He 
goes to his hotel, sleeps through the night and on awaking 
the next morning may for an instant not know where he is. 
But his situation set soon comes back. He has the town “in 
his head” and can go out and find his way around. This 
“town in his head” is not a mere jumble of impressions but 
a coherent framework built up by aid of the stimuli he re- 
ceived the day before in walking about the town. He started 
with a vague adjustment to the town as a whole and made 
it more definite by going about and observing. 

If O has business to transact in this town, he soon ceases 
sightseeing and general exploring and sets himself to accom- 
plish his task. His goal set becomes active and controls his 
movements. His goal set is evidently tied in with his situa- 
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tion set, for his movements must be adjusted to the town as 
well as to his purpose. We may well speak of an inclusive 
situation-and-goal set,, meaning that O is set for^ accomplish- 
ing certain results in a (more or less) known situation. 

■ Combined formula. We now have the background for 
combining the two formulas proposed earlier in the chapter. 
We symbolized by W-O-W the active give-and-take 
relations between the individual and his environment, and 
by s^O — R the fact that activity consists in making 
muscular responses to stimuli received. The stimuli come 
(largely) from the environment, the muscular responses take 
effect upon the environment, and the individual is set for 
dealing with the environment. So we obtain the final for- 

ppr _ 5 _ Ow — R — W 

The small nv attached to O symbolizes the individual’s ad- 
justment to the environment, his situation-and-goal set. The 
formula may be read as follows: W’hile O is set for doing 
something in a certain situation he receives stimuli and 
makes responses, and because of his situation-and-goal set the 
stimuli and responses carry objective meaning, the stimuli 
telling him something about the situation, and the responses 
beino- aimed at objective results. For example, O is a ball 
player, adjusted to the momentary state of the game. He 
receives certain stimuli which mean to him that a fly is com- 
ing his way, and his response is appropriate to the state of 
the game. If his adjustment were imperfect, he would field 
the Lll wrongly; if it were very poor, he would dodge the 
ball; if it were zero, he would simply stand and let the ball 
hit him. In general, effective action depends on good ad- 
justment for the objective situation and for the results to be 
accomplished in that situation. Activity consists in making 
muscular responses to sensory stimuli, but at the same time, 
because of the individual’s situation-and-goal set, it deals 
effectively with the environment. 

Situation-and-goal set may be either peparatory or continu- 
ing. It is a preparatory set. when O is ready to commence, 
and a_continuing set when he is carrying on an activity. 
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When we consider the multiplicity of acts that the indi- 
vidual has at his command, and the multiplicity of stimuli 
that strike him at any moment, we see that his activity must 
be highly selective. Otherwise he would constantly be per- 
forming, or at least attempting, a great medley of miscella- 
neous acts. As a matter of fact the organism is highly selec- 
tive on the side of the stimulus and also on the side of the 
response. 

Selective reception. The radio has made us familiar with 
selectivity. It can be tuned to any one of the large number 
of vibration frequencies that are simultaneously “on the air.” 
The organism is selective in rather a different way. Some of 
its receptors are permanently tuned to one range of fre- 
quencies, some to another range, and there are wide ranges 
of frequency for which the organism possesses no receptors. 
The ear responds to air vibrations in the range from about 
20 to 20,000 per second. Outside of these limits there are 
plenty of physical sounds but we do not hear them. The 
eye’s sensitivity covers a very different frequency range, 
from 400 to 770 trillion per second. Similar physical waves 
of other frequencies, known as heat waves, X rays. Hertz 
waves, etc., do not stimulate the eye. The nose also is selec- 
tive, since its receptors are sensitive only to certain kinds of 
substance, all others being for us inodorous. 

Looking and listening movements furnish another type of 
selective reception. Listening is a visible performance in 
animals that move their ears, and man also turns his head so 
as to get better reception for a certain sound. Looking 
directly at an object brings the light from that object to the 
center of the retina, where vision is most distinct. The 
whole “field of view,” including all that is visible with a fixed 
position of the eyes and head, is quite wide, but only what 
lies in the center of the field is seen distinctly. 

Still another type of selective reception occurs when we 
“hear out” of a medley of sounds, such as a buzz of conver- 
sation, one particular sound that has some interest. We 





38 INDIVIDUAL IN HIS ENVIRONMENT 

notice the voice of one person, focus attention on it. yVith 
some effort, we can attend to a visible object without look- 
ing directly at it-a technique which the teacher of mis- 
chievous children finds it worth while to cultiv^e. 

In these several ways, stimuli are selected. Out o t le 
crreat medley of forces striking the organism, and out of the 
many objects present in the environment, comparatively few 
have any effect on the organism’s activity at any one mo- 

""sdective response. Of many movements which the indi- 
vidual is capable of making, he actually makes only one or 
a few at any one time. Some movements are antagonistic 
to each other-flexing and extending the arm, approaching 
and avoiding an object-and only one of a pair of contrary 
movements is undertaken at the same time. Let there be two 
interesting objects in the field of view, one off to the rig it, 
the other straight upward. From the “parallelogram of 
forces” we might expect the eye to move in a diagonal direc- 
tion, obliquely upward and to the right. If it did, neither 
object would come into direct vision. What the eye does is 
to move either to the right or straight up. The response is 
selective. In more complex situations compromise behavior 
often occurs, but the either-or type of response is quite char- 
acteristic of an organism, especially in relatively simple 

Shifting of response. From the principle of selectivity 
alone, we should expect the individual in our last illustration 
to turn his eyes toward the most interesting object in sight 
and hold them there. But he soon shifts his gaze to a second 
object and then, probably, to a third and fourth, and so ex- 
plores the whole field. This type of behavior, too, is very 
characteristic of the organism. Different possible responses 
to a given situation are made, not all at once but in succession. 
Further examples of shifting between alternative responses 
will be given shortly under the head of attention and later in 
the chapter on observation. 

Combination. Selectivity does not mean that each small 
bit of a situation is dealt with separately, nor that the motor 
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response is confined to one muscle at a time. Combination 
of stimuli and co-ordination of movements are both charac- 
teristic of the organism. A combination of stimuli works to- 
gether in arousing activity, and a combination of muscles exe- 
cutes the response. 

A complaint sometimes brought against the stimulus- 
response conception is that it is “atomistic.” An atomistic 
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Fig. 6.™ a snapshot of horses in active movement reveals positions that 
appear strange because in life we see the continuous movement and do 
not isolate the momentary positions through which the movement passes. 

psychology attempts to explain any total activity by analyz- 
ing it into its elements, and this kind of explanation is some- 
times felt not to get us far in psychology. However this 
may be, the S — O — R formula is not essentially atomistic. 
Either S or R may be as big and complex as you like. Such 
a performance as lifting a heavy weight by the co-ordinated 
action of arms, legs and trunk is properly regarded as a single 
response. And such an aggregate of stimuli as is presented 
to the eye on looking out of the window works as a single 
combined stimulus when it arouses the response, “What a 
beautiful day!” 

It is characteristic of the organism to make a unified (or 
unitary) response to a complex stimulus or collection of 
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stimuli. It is easier to see a person’s face “ “ 

notice all the different parts of the face. It is easier to 
the motion of a runner than to isolate the positions through 

which the motion passes. ^^nt-r^rv 

Selectivity and combination would seem to be contra y 

tendencies and yet both are present 

seeing the whole face as a unit you at t^e sa fino-ers 

it from its background. It is easier to bend all the fin^e 
at once as in grasping an object, than to do what the young 
lith moch effort, that is, » ~ch 

fcger separately. Even the motion of » “ 

volves the co-ordination of several muscles. But it is also 
true that the combined grasping movement of 
is selective, for it uses certain muscles only^ .^e 

big movement of lifting a heavy weight brings m all t 
muscles, and every muscular act is selective, ^tnle « « be the 
general convulsion of strychnine poisoning or some other 

distinctly abnormal state. ^ i 

The process o£ reading. This process affords some good 

examples of combination and of shifting An 
idea was that the eyes moved steadily along the line of print 
bringing each letter in turn into clear vision, and that tl 
reader Lidly spelled out the words. But if you watch a 
reader’s eyes (as you can do conveniently through a mirroi 
laid flat on the table beside the reading matter) you will And 
that the eyes advance along the line by a series of jumps. 
They shift from point to point as they do in examining a 
scene, except that they stick to the line of 

fairly regularly. In a newspaper line a good reader vi^ 
pause or fixate about 3-6 times. EvidentlyTis eyes are no 

responding to single letters (4, pp. 7i3"745)- , 

The reaction time method shows that a short, famiaar word 
is read as a whole. The response called for here is the^rea - 
ing of a single word or single letter. The reaction time is 
about Vio of a second for a single letter, and the same for a 
short, familiar word. Since it takes no more time to read a 
short word than a single letter, the word is certainly not read 
by a process of spelling. The word is seen as a whole. Even 
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a long word, if familiar, is seen. as a whole. A child can learn 
to read words before he knows his letters, and he can even 
recognize whole phrases and sentences before he has learned 
the separate words, just as he recognizes a face without ana- 
lyzing it into its parts. 

The speed of silent reading is much too great to allow time 
for separate reactions to the successive words, let alone the 
letters. Easy reading by adults goes at the rate of 2.5 words 
per second in a slow reader, and as fast as lo words per sec- 
ond in a rapid reader. Difficult material is read more slowly 
because time has to be allowed for comprehension. 

What are the limiting factors in speed of reading, and why 
is one individuaFs limit so much lower than another’s? Speed 
of comprehension is probably the most important factor. 
Difficult material holds you back, while easily grasped and 
interesting material pulls you ahead. Comprehension evi- 
dently depends on knowledge already in the reader’s posses- 
sion. A trained psychologist will read this book about as 
rapidly as he reads a novel. Given the same background of 
knowledge, however, two individuals may read at quite dif- 
ferent rates. One may be mentally quicker than the other. 
But shall we conclude that the slow reader is necessarily less 
gifted with native intelligence and therefore forever doomed 
to remain a slow reader? Not at all. Ele may not realize 
that he is a slow reader. He may even prefer to read slowly 
so as to savor each passage to the full. Still he is missing 
something if he is not able also to read rapidly. Some mate- 
rial that is not worth a lot of the reader’s time may be read 
rapidly for pure enjoyment or for culling out a few ideas. 
It is one thing to spend an hour or two on a detective story, 
and quite another thing to let it keep you awake all night. 

No single prescription can be given to all slow readers who 
wish to improve. Some have one bad habit, some another. 
Some have carried over from childhood the habit of whisper- 
ing the words or at least moving the lips. Now the maximum 
speed of oral reading is much less than that of silent reading, 
so that a reader who has not eliminated most of the motor 
activity of oral reading is driving with the brakes on. Some 
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adults continue to examine d- 

net may have to naming some of 

skimming too hurriedly ^ an- 
them and having to go back. n^aterial. Some, be- 

sufficient vocabulary for acquired a distaste for 

cause of their very technique of eye 

reading. Some have nev ^ exercises designed 

movements and may profi , ^ reduce the number of 

regulatixe iese m— 

fixations per line or pnn • cnmprhine- to learn, some- 

vince the" slow reader that he has something^to^ 

thing well worth ^^^nle to which ^ ^ ^ considerable 

tion with the confident expec a j continue to 

gain. When all is done, some individuals w 

read more rapidly than others. r formula Tk" — S — 

the intellectual respomes o w p^ emotion may be 

responses of enjoymen , g „„ j the stimuli received 
aroused. All these "tors pres- 

from the printed page, an t ey p , ^ qjg present 

e„t in O: his training, he read- 

State wideawake or drowsy; and his interest. ^ •„ ^a-ntrrpss 

trayed in the story and for the goal, 

^ hprnmes set for the context, and this set is \ay 

'’'mm brcLe so many words have a variety of meanings 
‘,rrtoa;o w Jh wodd =00^0 *0 reader except 
for the seCve infaence exerted by the context through O 
Wly, each word conveys to him the me^ng that 

fits the context and usually no other meaning. ^ _ 

da mws item, comists of the objective events reported 
mre Tall the difference in the world between die pnnted 
wi* its rows of funny We chamct^, -d tta me - 
u:^u Asa 1-pader p-ets from the page, ihe reader 
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scarcely aware of the page and the little characters, so ab- 
sorbed is he in the meaning. It is a good example of dealing 
with the environment rather than with the stimuli actually 
received. 


THE PSYCHOLOGY OF ATTENTION 

The very practical subject of attention can well be intro- 
duced here, because the laws of attention are in the main the 
general laws of activity which we have already noticed. In 
particular, attention illustrates the principles of selectivity and 
set. 

“Attention” is one of those nouns that are properly verbs. 
We need not assume the existence of any separate faculty of 
attention or of any special brain center exerting the power 
of attention. What we find is the individual attending or 
not attending to a certain object, line of thought, or motor 
performance. To attend is to concentrate activity in one 
certain direction, at least for the moment. Attention shifts, 
but at any one moment it is focused on one object as against 
other possible objects; or it is focused on an act that we are 
performing as against other acts that we might be doing, or 
even that we are doing inattentively. Attention is selective. 

Doing two things at once. According to the principle of 
selectivity we might suppose that the organism could engage 
in only one activity at the same time, and yet we are usually 
doing at least two things at once, one being the act of breath- 
ing. We have no trouble in breathing and walking at the 
same time nor in thinking while both walking and breathing. 
But breathing and walking are so automatic as to require no 
attention. The significant question is whether two acts can 
be attentively performed at the very same time. 

Julius Caesar, it is said, used to dictate at once to several 
copyists. As his copyists were not stenographers, he could 
give the first a start on one letter, pass to the second and start 
him on another letter, and so on, coming back to the first 
copyist in time to keep him busy. Quite an intellectual feat, 
certainly; but not a feat requiring absolutely simultaneous 
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attention to several different matters. You can add a column 
of numbers while reciting a familiar poem; you get the poem 
started, let it run on automatically for a few words while 
you add a few numbers, switch back to the poem and then 
back to the adding. But in all this there is no doing of two 
things, attentively, at the same instant of time. 

Laboratory experiments have required O to add columns 
of numbers while listening to a story. At the end he tries to 
reproduce the story, and his performance is scored for adding 
and for memory of the story. On the average, he does about 
6o percent as well in these simple tasks combined as he could 
do in performing them separately. Individuals differ greatly 
in their ability to distribute attention in this way; but those 
who succeed do so by efficiently shifting back and forth 
between the two tasks (p. 38). 

Besides this shifting, there is another way in which two 
simultaneous tasks can sometimes be carried on. They may 
be combined into a single meaningful performance. The 
beginner at the piano likes to play with the right hand alone, 
because striking the bass note with the left hand distracts 
him from properly playing the “air” with his right hand. 
After some practice he can couple the two hands and strike 
air and bass at once, much to his satisfaction. This is an 
example of motor combination or co-ordination. 

Whether we shift from one task to the other, or combine 
them into one task, in neither case do we perform two sep- 
arate acts attentively at the same time. We can attend to a 
complex object like the face, containing many parts, but we 
attend to it as a unit. If we try to attend to two distinct 
objects, we may shift back and forth between them or we 
may be able to group the two in some interesting way, as 
when we notice a queerly assorted pair of persons. We can 
see a flock of pigeons as a whole, and we can group and 
combine objects to almost any extent, but to keep two ob- 
jects distinct and unrelated and still to attend to both at once 
seems as unnatural as looking in two directions at the same 
time. So we come back to the principle of selectivity, ad- 
mirably illustrated by the facts of attention (4, pp. 684-712). 
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Degrees of awareness or consciousness. These two nouns 
are properly adverbs or perhaps adjectives. Some physio- 
logical activities, such as those of the internal organs, are 
carried on unconsciously, without O’s being aware of them. 
The total activity of the organism at any moment can be 
divided into three fields: the field of unconscious activity, 
the field of vague awareness, and the field of clear awareness. 
The latter is also called the field of attention. It includes the 
object we are observing or the act we are attentively per- 
forming. If selectivity were absolute, there would be no 
field of vague awareness. When we were looking attentively 
at one object, the rest of the field of view would vanish and 
we should be totally unaware of the street noises and of 
pressures on the skin. The fact is that we are dimly aware 
of much that is going on outside our momentary field of 
attention. The field of vague awareness is wide rather than 
narrow. It includes our feeling of well-being or strain, our 
sense of where we are and what we are doing (situation-and- 
goal set) and other background matters. 

Catching and holding attention. Though on occasion we 
attend to every kind of object— large or small, new or old, 
pleasant or unpleasant— we are more likely to attend to some 
things than to others. The question is what factors give the 
advantage to one object over another. The S — 0~R for- 
mula will serve as a guide in seeking the answer. Let R be the 
response of attending. What factors in S and O give the 
advantage to one object or another in catching and holding 
attention? 

Certain characteristics of the stimulus give it the advantage 
in attracting attention. 

Strength or intensity of the stimulus is an important factor. 
A strong stimulus, other things being equal, will be noticed 
rather than a weak one. A loud noise has the advantage over 
a low murmur, a bright flash of light over a faint twinkle. 
In the case of visible objects size has about the same effect as 
intensity; the large features of a landscape are noticed before 
the finer details. 

Repetition is another factor. Repeat a call several times in 
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quick succession and is^m^e Spressive than 

hi the decoration of a building and It IS more in p 

if used only once. „„eated many times, it ceases to 

If however a stimulus is r p y jo 

aavWof change and 

attention. We become uscu u moving 

r Kni- wake UD With a start it it stops, rx m a 

mg of a clock, but wa p Anything novel or 

obiect is very apt to catch the eye. Any a 

"Tm “Hor StaullflctrrX^^ presa* » 

bo mucn tor fihection of attention may 

the organism that determine the direction o 

LTand i ia nofand so has built up Wte of ««®,ou 
inattentim. The automobile *“’« 
of listening to his " St: 

"SSftolct W in*conspi-- “ t 

lichens on the trunks of trees. Habits of attention aie estab- 
Sed in- the child by the influence of other people, 

Snt out to him what they regard as worth noticing He 
Lcomes acquainted with the things that other people know, 
Ind in this way his knowledge of things follows traditional 

^'""xhe emotional state of the moment is a factor in 
attention. When you are angry or disgusted with a person 

vou notice his bad points more than at other times. 

Activity in progress is probably the most important fac or 
of all The interest of the moment indicates the activity m 
progress, and stimuU in line with this interest are espeoaUy 
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apt to get attention. What you shall notice in the show 
window depends on what you want to buy as well as on 
the prominence of different articles in the display. The in- 
terest of the moment sometimes takes the form of a question. 
Ask yourself what spots of red are present in the field of 
view, and immediately the red spots jump at you. Ask your- 
self what pressure sensations you are getting from the skin, 
and immediately several obtrude themselves. A question is a 
set of the organism for finding the answer. 

To catch attention is one thing, to hold it is another. The 
stimulus-factors such as intensity and novelty attract atten- 
tion, but some genuine interest must be tapped in order to 
hold attention for long. The stimulus-factors are important 
for anyone who desires to catch the attention at a certain 
time and place. When a speaker wishes to wake up his audi- 
ence, he may use the factor of intensity, by shouting, or he 
may rely on the factor of change and speak slowly or even 
softly. Street signs struggle to make effective use of these 
stimulus-factors. Illuminated signs use intensity; flashing 
signs use change and repetition; striking color is much in 
evidence, and the big signs outbid the smaller ones. News- 
paper and magazine advertisers competing for the reader’s 
attention use similar devices. A picture, especially one with 
people in it, is often effective in catching the reader’s atten- 
tion for a moment. But to hold the attention the advertise- 
ment must appeal to his interest. If he is hunting for a job, 
even a little “want ad,” with all the factors against it except 
the factor of interest, will surely catch the eye and be care- 
fully examined. 

Attentive sets and postures. When the military officer 
shouts “Attention!” or when the athletic starter calls out 
“Ready!” the command puts the parties concerned in readi- 
ness for what is coming next. It arouses an expectant atti- 
tude, a preparatory set, which shuts out miscellaneous stimuli 
and responses and clears the deck for action. 

A continuing set is visible in the postures of an audience 
absorbed in a speech. Most people look fixedly toward the 
speaker and many of them lean forward as if it were im- 
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portant to get just as close as possible. All the little restless 
movements cease and at the tensest moments even the breath 
is suspended. The posture is immobile with the whole body 
directed toward the object of attention. When attention is 
focused not on anything present but on something thought 
of, a somewhat different posture is often adopted, with the 
trunk leaning forward, the neck stiff and the eyes staring at 
vacancy. These immobile, strained postures are not essential 
but may play a part in shutting out extraneous stimuli and 
enabling the listener or thinker to concentrate fully on the 
matter of interest. 

Shifting of attention. Eye movements afford a partial pic- 
ture of the great mobility of attention. Ordinarily the eyes 
shift about from one thing to another. It is almost impos- 
sible to hold them fixed for any length of time on a simple, 
unchanging object. And even while the eyes remain fixed 
on the same object, attention is likely to shift from one part 
of the object to another, or from its color to its shape, or 
entirely away from the object to some interesting thought. 
Look fixedly at a short word and notice how diificult it is 
to prevent various thoughts from obtruding themselves. Or 
try to attend continuously to a single idea such as “It may 
rain tonight.” 

Attention is mobile, exploratory; it continually seeks some- 
thing fresh for examination. In the presence of a novel situa- 
tion, it tends to shift every second or two from one part to 
another. Even while one is lying in bed with the eyes closed, 
the movement of attention still appears in the rapid succession 
of thoughts and images. 

Sustained attention. It would almost seem that the possi- 
bility of sustained attention was excluded by the facts of 
shifting and mobility just mentioned. Yet an exciting game 
certainly holds the spectator’s attention. Not for an instant 
does his mind wander. For all that, his attention is as nimble 
as ever. He keeps pace with the game which is certainly 
mobile and changing. His attention sticks to the game but 
moves with the game. To sustain attention is to concentrate 
one’s activity continuously upon some object or happening 
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or problem. Sustained attention, in most cases, is less like a 
rigid posture than like the act of going to get a desired object. 
There is no wandering but there is a series of steps. There 
is an activity in progress, controlled by a persistent set. It is 
the small iv in our W — S — Onv — R — W formula that sus- 
tains attention. It is the factor of interest, desire or deter- 
mination. 

Distraction. Whatever you may be doing there are other 
interests or other external stimuli competing for attention. If 
they catch your attention you are distracted, and anything 
that turns your attention away from the matter in hand may 
be called a distractor. 

Distraction is a favorite theme for experiments, because of 
the light thrown on sustained attention. The usual result is 
that the supposed distractor fails to distract. One typical ex- 
periment (a) followed the method of “matched groups.” 
First a paper-and-pencil intelligence test was given to a large 
class of college sophomores, and from the class two groups 
were so constituted that for each student in one group there 
was a student in the other group who made the same score 
in this preliminary test. Each group contained 90 students. 
Some weeks later these matched groups took another similar 
intelligence test, the experimental group under distracting 
conditions, the control group under normal conditions. The 
distractors were bells, buzzers, organ pipes, whistles and other 
loud noises, intermittent music, a spotlight flashing around 
the walls of the room, and people moving roughly about, 
talking and carrying strange apparatus. The conditions were 
outrageous, except that the whole thing was an experiment. 

The average scores came out as follows: „ . 

° Points 

Control group, working in quiet i37-<5 

Experimental group, working under distraction i33-9 

Loss through distraction 3-7 

The effect of distraction was very slight on the average, 
and none of the students broke down in the 19 minutes of 
intense work under severe distraction, though a few reported 
considerable strain. 
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is usually the source of the students’ difficulty, too. There 
is such a thing as a diffuse, trance-like state in which activity 
is not concentrated in any direction. But with live young 
adults the question is how to sustain attention in spite of con- 
flicting interests. We can learn something here from story 
reading. Dawdling over an exciting story is unusual; the 
reader forgets his other interests and presses forward eagerly 
to see how the story is coming out. The efficient reader of 
serious matter has a similar eagerness. He sees the question at 
issue and presses forward to &d the answer. Such a reader 
is both quick and retentive. 

For the student the ideal sustainer of attention is of course 
a genuine interest in the subject. Any branch of science, 
art or literature is extremely interesting, once we get into it, 
but we may have to force our way into it by utilizing per- 
sonal motives such as fear of failure, love of applause or de- 
termination to master the task we have undertaken. 

For the speaker or writer, the problem is to awaken in his 
audience some question or forward-driving interest in the 
subject, and then to lead on to the answer without too many 
detours. Side issues which seem interesting to the author 
tend to lead the reader astray, and even illustrative examples, 
concrete and interesting though they may be, are likely to 
confuse the reader. He often remembers the example but 
forgets the point it was intended to illustrate. The main 
requirement is to get the right activity started and to assist 
its progress toward the goal. 

summary: general characteristics of the 
organism’s activity 

What we have discovered in this chapter can be largely 
summed up in a list of characteristics of the individual’s 
activity. 

1. The organism though an extremely complex system is 
nevertheless a unit and behaves as a unit in dealing with the 
environment. 

2 . The organism is dependent on the environment for en- 


S2 INDIVIDUAL IN HIS ENVIRONMENT 
ergy (food and oxygen), for stimukrion and for outlet or 
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S - O- A formula embodies the principle that the 
response is determined not only by the stimulus but also by 
factors lying within the organism, which can be classified 

follows; 

a. Bodily structure, dependent on 

(1) Heredity 

( 2 ) Previous environment 

b. Present state of the organism 

(1) Chemical state 

(2) Emotional state _ 

c. Activity in progress, including situation-and-goa 

8. The ^W-S-Ow-R-W formula embodies three 
principles. organism deals effectively with the environ- 

b. k deals with the environment only through the 
medium of stimuli and responses. 

c. Essential to effective dealing with the environment 
is an adjustment of the organism for the objective 
situation and for objective results to be achieved 
by its activity. 
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9. Behavior is selective. At any moment the organism re- 
sponds only to some out of many present stimuli and executes 
only some out of many possible responses. 

10. For all its selectivity the organism usually responds to 
combinations of stimuli. It makes a unitary response to a 
combination of stimuli. 

1 1. Even when the external situation remains the same, the 
organism characteristically shifts the center of its activity 
from one object to another or from one response to another. 

12. In spite of this shifting, sustained activity along a cer- 
tain line or directed to a certain goal is very characteristic. 

13. These behavior characteristics are present in attend- 
ing and can be introspectively as well as objectively observed. 
One is aware of the environment and of what one is doing 
in the environment, rather than of stimuli and responses in 
the strict sense. One attends or concentrates on one object 
at a time, leaving others in the background of vague aware- 
ness. The focus of attention is apt to be a large total object 
rather than a small part, and to shift even while attention to a 
general topic or problem is sustained. 

Some of these principles have been illustrated by experi- 
ments on reaction time, free and controlled association, read- 
ing, distraction, and the factors of advantage in attention. 
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Individual Differences in Aldit^ 


I N DAILY Hfe we get along quite well by making two 
conttiy assumptions regarding our fellow men: first, 
.u.t they are all much alike, and second, that each one is 
different When several people are looking at t e sai 
scene, we assume that they see about alike; and when the> 
are listening to the same speech we assume ^ ^ . 

and underlnd about alike. And so they do, but maly m a 
general way. One person has better eyes than another and 
fees "be Jne more distinctly, or he may h- ^ 
cial interests and for that reason notice details that others 
overlook One person, more than another, has the back- 
ZZnd for understanding a speech in all ^niplrcatioirs 
Such differences between individuals are often brought hoi 
to us forcibly, and we readily admit that social life has much 
more spice because individuals differ. At the same time 
social life would be impossible except for common interests 
and except for the fact that we all see, hear, think and feel 
pretty much alike under the same circumstances 
^ Psychology, then, has the double duty of showing how 
individuals !re aUke and how they differ. So far, our pre- 
liminary survey of the individual in his env^onment has been 
concerned with “the” individual, i.e., with ways in whi 
individuals are alike. Later on we shaU return to this side of 
the subject and look for general laws of learning, remem e - 
ing, perceiving, thinking, feeling and acting. 
em, however, and for several chapters, we shall follow up 
the important fact that individuals differ in ability and per- 
sonality. 
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Convinced without more argument that individuals differ, 
the reader may be impatient to advance at once to the ques- 
tion why they differ. Is it heredity that makes them dif- 
ferent, or environment? Partly the one and partly the other, 
in all probability. But before coming to grips with this dif- 
ficult question, as we shall later, we must have a fuller and 
more exact knowledge of the facts to be e.xplained. The 
facts of individual differences are important even though 
science has not yet reached a complete explanation. The dif- 
ferences turn out to have some law and regularity and to be 
very instructive when carefully examined. 

When a person is described as “a very able individual,” or 
another as having “little ability,” there is an underlying as- 
sumption that individuals differ in general, all-round ability. 
Quite a different assumption is implied when a politician is 
said to possess great oratorical ability but little ability in 
administration, or when an athlete is said to have greater abil- 
ity in running than in pole vaulting, or when a person is said 
to have a gift for salesmanship or for millinery. There seem 
to be many special abilities and the question is whether there 
is any such thing as general ability. This is one of the ques- 
tions to be investigated in a scientific study of individual 
differences. 

ABILITY AND CAPACITY 

To say that a person possesses the abili ty to do a certain 
thing amounts to saying that he can do it. He can do it with- 
out further development or trainin g. One who possesses the 
ability to add a column of figures can sit right down and add 
them. One who possesses the ability to speak French can 
start in at once and do so. A visitor to Paris was amazed at 
the “wonderful ability of the French children.” They spoke 
the French language with such ease and fluency! Now of 
course, from lack of training, children in other countries do 
not possess this particular ability, but probably every normal 
child the world over has the capacity to speak French. The 
distinction between ability and capacity is very important, 
ability is ready for use, a capacity needs training To 
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say that an individual has the .cap,acit^ to do something 

amounts to saying that he it- 

Anyone’s capacity exceeds his ability, since 
trained to his limit in every line, and probably not tn any 
line. No one has learned all he is capable of learning, unless 
perhaps he is very old or somehow incapacitated. But ca- 
pacity itself is not unlimited. No human being, probably, 
has the capacity to run a mile in three minutes, for many 
fine runners have subjected themselves to pensive trami^ 
but no one has approached any such record. A child s ca- 
pacity, for the time being, is limited by his immature stage of 
development. With further development his capacity for 
both muscular and mental performances will “ciease. Bu 
his ultimate, mature capacity also is limited and the limit i. 
different for different individuals as we see clearly in ath- 
letics. Ultimate capacity is limited also in mathematics or 
artistic creation or any mental achievement. 

Evidence for abiUty and capacity. When we say that an 
individual has a certain ability, i.e., can do a certain thmg, 
our clearest evidence is that we have seen him do it. le 
only direct evidence of abihty is actual performance. Some- 
times we accept indirect evidence as sufficient. We assure 
the two-year-old he can blow out the candle because we 
know that most children of his age can do so after a few 
trials. We might be mistaken in the individual case but we 
have probability on our side. We say of a woman that she 
cannot sing bass, without having heard her try, because 
women seldom reach the lower bass notes. So we infer the 
probable ability of one individual from the actual perform- 
ance of comparable individuals. 

Let us ask ourselves what a man “possesses when he has 
the ability to sing bass. At a given moment he is not singing, 
and yet he has the ability. His ability lies in his possession 
of a large larynx, with mouth and throat to match, and with 
some degree of skill in managing these organs. The mouth, 
throat and larynx are parts of his bodily structure, and his 
skill is doubtless dependent on structure, especially brain 
structure. Acquiring skill— learning— must moffify the struc- 
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ture of the organism in some respect. Ability therefore re- 
sides in organic structure^ but as we cannot practically ob- 
serve a Hving man’s brain structure our evidence of his abili- 
ties always comes down to a matter of observed or probable 
performance. 

Evidence for capacity, i.e., for undeveloped, untrained ca- 
pacity, is bound to be indirect. If we are asked whether a 
given child has the capacity to speak French, we can safely 
answer, “Yes,” because all normal children in a French en- 
vironment do learn to speak French. But if we are asked 
bow vmich capacity this child has for speaking French we 
need to be cautious, since individuals who have had the best 
opportunities and training differ greatly in their ability to 
speak French. Their capacities evidently differ. In any line 
of activity— athletic, musical, literary, practical-(individuals 
who have subjected themselves to the most intensive training 
come out with unequal abilities, and we infer that they must 
have started with unequal capacitie^ If capacity could some- 
how be estimated in advance of intensive training, much 
wasted effort could be spared. The estimate would neces- 
sarily be based on indications that are not perfectly depend- 
able. Give a number of individuals a small amount of train- 
ing in a certain line and see how they compare at this early 
stage. Continue practice and see how they come out at the 
end. Those who started well usually continue well and those 
who made a poor start usually remain relatively poor. But 
there are many exceptions, so that prediction from the early 
indications is only fair, not perfect by any means. 

TESTS FOR MEASURING ABILITY 

Ability lends itself to quantitative study, since, while many 
individuals may perform the same task, one does it better 
than another. We can measure ability by actual perform- 
ance, provided we can measure the performance. In at- 
tempting to measure abilities psychologists have devised 
standa rdized tasks to be performed under standardized con- 
ditions, Such a task, so administered, is called a j:est . Some 
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tests are much like laboratory experiments and demand dabo- 
rate apparatus; for example, the reaction time test. Other 
tests demand only pencil and paper as apparatus and resemble 
ordinary school examinations except that the questions are 
prepared with unusual care and that the score for every pos- 
sible answer is worked out in advance. In the process of 
standardization the test material is tried out on a preliminary 
group of subjects so as to discover ambiguities which need to 
he eliminated and so as to determine the best time allowance 
and the amount of explanation required to start the subjects 
on the right track. Many tests for chUdren have been tried 
out on a grand scale, and age and grade norms have been 
worked out. An age nortri is the oy_ 

child ren pfa cemin age, a grade norr ^ the average made by 

children of^certajnjchopLgra^^^^^ . . 

Inlspeed tests” the task is very simple and the question is 
how rapidly an individual performs it. The color-naming 
test (see Frontispiece) presents several familiar colors, re- 
peated many times in shuffled order, and the subject is^ in- 
structed to name the colors in their order and as lapidly 
as possible. Individuals differ considerably in the speed of 
this simple performance, and it is interesting to notice that 
■(^omen, on the average, are definitely quicker than men in 
this'p'arnSuiar^lq) In ‘.^^Eacy^tests,’: such as throwmg 
darts at a target, or bisecting a line by the eye, or comparing 
weights lifted by the hand, the amount of error is measured. 
In “difficulty tests” no emphasis is placed on speed; the test 
items run from'"~easy to hard and the difficulty level which 
the subject reaches is determined. For example, the subject 
is asked to give the opposite of each of a list of words, such 
as the following: 
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In scoring such a test, no credit is -allowed for very un- 
discriminating responses (such as “bad” given as an opposite 
for gentle), though half credit may be allowed for fair ap- 
proximations (“cruel”), with full credit only for exact oppo- 
sites (“violent”). The points of credit are counted up to 
get the w %D jj:oTe. In a target test the raw score would be 
the count of bull’s-eyes plus partial credits for less accurate 
hits. In reaction time, the subject would be given a number 
of trials and the raw score would be his average time. 

A raw score just by itself tells you nothing about the indi- 
vidual’s ability. The author once put a piano virtuoso 
through a series of tests, including the simple reaction time 
to sound. The reaction time was Ho of a second. Was this 
quick or slow? The pianist regarded his performance as a 
failure. “I can’t do it,” he said after repeated trials. He 
was obviously trying to come in on the beat, as he could in 
a concert, once the conductor had established the rhythm by 
a few preliminary strokes of the baton. By catching the 
rhythm the players are able to synchronize their responses 
and to eliminate the reaction time altogether— otherwise we 
should hear very sloppy music. Lacking any rhythm to help 
him in the laboratory test, the pianist was forced to show a 
reaction time. But his time of Ho second flat, in comparison 
with other individuals, was remarkably quick, practically un- 
surpassed. raw score becomes meaningful when it is com- 
pared with the scores of other individuals in the same test^ 
When the whole population, or a fair sample of it, has been 
tested, the individual can be located as slightly below average, 
far above average, etc. The pianist was far superior to the 
average in speed of the simple reaction to sound. Can we 
conclude that he was a very quick individual in general? No, 
we cannot take the reaction time as a sure index of quickness 
in general. Investigation has shown that some who are quick 
in this test are slow in other tests, while some who are slow 
in the simple reaction are quick in more complex perform- 
ances. 

In evaluating the significance of any single test score the 
psychologist, as just illustrated, is drawn into extensive in- 
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again; all the individuals have probably improved, so that the 
range has moved in the direction of greater ability. It may 
have become somewhat wider or narrower; in any case it 
will still be considerable; for though training and education 
may increase everyone’s ability they do not destroy indi- 
vidual differences. 

Measures of the distribution. Say you have put loo indi- 
viduals through a test and wish to state the results compactly 
and intelligibly. You could state the upper and lower limits 
of the range. You could assume the halfway point between 
these limits for the center of the distribution, and you could 
use as a measure of scatter the whole extent of the range. 
So you would convey some idea of your results. But these 
measures would not be very accurate or reliable, because they 
depend entirely on the two end men, the best and the poorest 
in your sample. Your measures sh(|uld take full account of 
every individual’s score in the test. |The best measure of the 
center of the distribution is the average, obtained by adding 
all the scores and dividing by their number] The best meas- 
ure of scatter is the standard deviation, symbolized by the 
letters STL The SD takes account of every individual’s devi- 
ation from the average. (For computation of the SD, see 
the statistical supplement at the end of this chapter.) 

The mdividtiaPs position in the distribution can be indi- 
cated roughly by locating his score in its place along the 
range; it may be near the top, near the middle, neaj[_^the bot- 
tom. A more exact statement is afforded bv the|5D score. 
The individuaFs SD score is his distance above or below the 
average, measured in terms of the SD as a ilniB as will be 
further explained in the statistical supplement. The SD score 
shows exactly where the individual stands in the group as 
a whole. 

The distribution curve. Represent the range of a certain 
ability by a horizontal line with the best individual standing 
at one end and the poorest at the other end, and locate every 
individual somewhere within the range according to his test 
score. The individuals will scatter over the range, but not 
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ill the middle of the group;- the 9 individuals, who scored 
16 examples stood well up toward the head, as ' 0,oIy ,13 in- 
dividuals, 6 percent of the group, surpassed them. 



Fig. 8 .— (Data from Thurstone, 14.) Distribution of scores in a test for 
speed of division. The 27 examples provided on the test sheet were like 
this one: 


7)4087398 


The score was the number of examples done correctly within the time 
limit of 3 minutes. The subjects were the same students as in Fig, 7. The 
line connecting the tops of the columns brings out the shape of the distri- 
bution curve. 


If we outline the shape of the distribution by a line join- 
ing the tops of adjacent columns we have the distribution 
curve . Such a curve can be smoothed by disregarding minor 
irregularities, which would disappear or change with increas- 
ing numbers of subjects tested. The height of each column 
shows the frequejic^ or count o f ind ividuals who made a 
certain score. The most frequent score, indicated by the 
highest part of the curve, is called the ^pde. 
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degree to which they possess these characteristics. They all 
cluster around the same mode, and the individuals who are 
exactly at the mode are the most typical. Now the ques- 
tion is whether, aside from differences due to age, sex or 
special training, the population naturally falls into two or 
more types, or whether they ail cluster around a single mode 
and belong to the same type. 

From childhood up we are accustomed to the use of op- 
posites: large and small, short and tall, blond and brunet, 
bright and dull, good and bad. If a person isn’t good he 
must be bad; if not bright, he must be dull; if not tall, 
then short. It is quite an achievement to get beyond this 
either-or style of thinking so as to recognize an interme- 
diate class of medium people— medium in height, or in intel- 
ligence, or in character. But having gone so far we can 
hardly stop short of admitting 2 continuous gradation m 
height from the shortest to the tallest, and similarly in the 
other characteristics. This way of regarding people as 
graded continuously between the extremes is certainly for- 
tified by test results, for the scores in any fair test cluster 
around a single mode and taper off in frequency toward 
either extreme— provided, of course, enough individuals have 
been tested to avoid chance irregularities, and provided also 
no special factor of age, training or attitude divides the 
group. 

Imagery types? The fact that individuals differ greatly 
in their ways of thinking of an absent object or scene was 
established in 1883 by Francis Galton, who more than any- 
one else was the founder of the science of individual differ- 
ences. Galton set up in London an anthropometric labora- 
tory for obtaining physical and mental measurements of 
many individuals and so obtaining data for the study of 
heredity and environment. He devised a number of psy- 
chological tests. His imagery questionnaire was not exactly 
a test, since it was of necessity purely introspective, but he 
used a standard set of questions and got many persons to 
answer them; “Think of your breakfast table as you sat 
down to it this morning. Does the scene come back vividly? 
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so-called niixed,ty.pcv while the rare individuals taken to rep- 
resent the pure visual or auditory type are really atypical. 

Other type theories have had a similar history. Some ex- 
ceptional individual is first taken as a type; an opposite type 
is found and the attempt is made to classify people under 
these two types. Then intermediate individuals are found 
and a mixed type is admitted, and the mixed type is pres- 
ently found to cover the great majority of individuals. The 
distribution has a single mode instead of the two or more 
modes assumed by the type theory. 

Such experiences have made psychologists skeptical regard- 
ing the new type theories that continue to be put out in the 
study of personality. We must not be dogmatic or close our 
minds to new evidence, but we have a right to demand good 
evidence before we will admit the reality of any sharp divi- 
sion into types. 

THE CORREL ATIO N OF A BIL ITI ES 

We can now take a further and very important step in our 
study of individual differences. Suppose the same individuals 
have taken two tests. We wish to know how closely their 
standings in one test correspond with their standings in the 
other. Does the same individual who scored highest in one 
score highest in the other also, and is the second-highest indi- 
vidual in one test the second-highest in the other, and so on 
down the line? If so, there would be (practically) perfect 
correspondence or agreement between the scores in the two 
tests. In technical language we should say there was a “per- 
fect positive correlation” between the results of the two tests. 

Conceivably, there might be a perfect negative correla- 
tion. There might be a law of compensation such that any- 
one who was poor in one ability was sure to be good in 
some other line. If compensation were perfect between two 
tests, the individual scoring highest in one would score lowest 
in the other, and the order of individuals in one test would 
be just the opposite of the order in the other test. 
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Fig. n.-Correlation of height and weight. Arrange the “^'iduals fct 

'n.. 

rank-difference formula (p. 9 ^), is +.60. 

tion, but pure chance such as is approximated by shuffling a 

deck of cards. . i 

Actually, we never find perfect negativ^correlation, nor 

anything like it, between any two tests. kComjpensation is 
coLicLs by its absence. We never find perfect positive 
correlation though we do sometimes get approximations to 
it. We often find zero or near-zero correlation. Most often. 
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there seems to be imre or less correspondence, more or less 
of positive correlation, 

We clearly need some measure of correlation, some way 
of saying honx) much agreement there is between the scores 
on two tests. Let us adopt the convention of representing 
perfect posi tive correlation by the number +; i , p erf ect nega- 
tiv e cor re lati on by the number — i , and mere chance rela- 
tionship by_o, Then we can say that a correlation of -T.8 
means fairly close positive correspondence, that a correlation 
of -j-.3 is low but positive, and that a correlation of —.3 is 
low and negative. 

We appeal to the mathematical statisticians for some 
method of computing the correlation, and we learn that such 
methods have been developed for use not only in psychology 
but in biology, economics and many other fields. Some of 
the methods have been devised by psychologists, for psy- 
chology finds as much use as any science for such statistical 
techniques. 

A few of the methods of measuring correlation will be 
explained in the supplement to this chapter. 

Some sample correlations. Even though one has no occa- 
sion to compute correlations, one runs across correlations of 
.50 or of .80 in general reading and needs a realistic sense 
of the closeness of correspondence indicated by such num- 
bers. Some idea of the concrete meaning of the correlations 
can be gained from the following table of values actually 
obtained. We see that Stature and Arm Spread are corre- 
lated to the extent of -f.Sz; here we should expect a close 
relation, and -j-.Sz is pretty high correlation as things go, 
though it is by no means perfect. Stature and Weight are 
less closely correlated (^=+.59) as we might expect since 
a person may change his weight considerably without alter- 
ing his height. (Correlations higher than .85 are seldom ob- 
tained except from the use of almost identical testp ^ro 
values and small positive and negative values are the usual 
t hin g where the abilities are obviously quite different in kin^ 
such as hand grip, adding, and color naming, (k true, signifi- 
cant negative correlation between any two abilities is prac- 
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tically unknown:; The general result is perfectly clear: abili- 
ties are positively rather than negatively interrelated, though 
the relationship is usually moderate rather than close. 


A Few Correlations 

(from various sources) 

Anthropometric and strength tests 
Stature and Arm Spread, men 
Stature and Weight, men 
Stature and Grip, men 
Grip, Right Hand vs. Left Hand, men 
Grip and Tapping, men 
Grip and loo-yard Dash, women 
Scholastic tests 

Word Meaning and Paragraph Meaning 
Arithmetic: Computation and Reasoning 
Punctuation and Spelling 
Vocabulary and Spelling 
Reading and General Information 
High School grades 
Algebra and Geometry 
English and French 
English and Art 
College grades (West Point) 

Two English courses 
English and History 
English and Physics 
English and Mathematics 
English and Drawing 
Mathematics and Physics 
Mathematics and History 
Mathematics and Drawing 


.82 

•59 

•43 

•74 

•25 

.16 

.80 

.70 

.60 

.50 

.40 

.65 

.50 

•15 

•77 

.68 

.48 

•49 

.25 

.78 

•44 

.48 


Uses of the correlation measure. In the construction of 
tests, great care is necessary to make them as good measuring 
instruments as possible. There are two qualifications of a 
good measuring instrument that are specially desired, called 
by psychologists validity and reliability. 
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YMMity., present measures what it is de- 

signed to measure. This point comes out most clearly in 
tests for vocational guidance or selection. The psychologist 
prepares a test (or battery of tests) for predicting how well 
an individual will succeed in a certain occupation. If the 
test is valid, his predictions based on the test will check with 
the individual’s success or failure in the occupation. Actual 
success or failure is here the crjtmon against which the 
test must check; and the test must correlate highly with the 
criterion in order to possess high validity. 

Reliability is present when the t est est a blishes the indi- 
vidual’s p osition definitely in the particular ability tested. If 
a test is repeated, or if equivalent tests are given to the same 
individual, and he comes out with the same standing each 
time, the tests used are reliable. (R thoroughly reliable test 
must have a self-correlation of .90 or above, though many 
acceptable tests do not fully meet this standard^ 

Unless a test has fairly good reliability, it is of little use 
for measuring individual differences; it does not furnish de- 
pendable scores to work with. Even if it has good reliability 
its use may be limited. Such very specific tests as hand grip 
and reaction time, though highly reliable because giving the 
same measures in repeated tests of the same individual, are 
not very valid as indicators of broad individual traits such as 
strength or speed. 

The correlational method in psychology. Alongside of the 
experimental and developmental methods of investigation, 
described in the first chapter, the correlational method de- 
serves a place. It is much used today in the hope of dis- 
covering the relations between different abilities and the or- 
ganization of ability in general. 

From the correlation of -f-.yo between computation and 
arithmetical reasoning we see that the two abilities have much 
in common, yet not overmuch since this correlation is far 
from perfect. From the low correlation of -f.25 between 
English and drawing we can iiffer that these two abilities 
have a little in common, but only a very little. In general. 
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correlation indicates how far two abilities are the same and 

how far they are different. ^ rorreh- 

It is interesting to contrast the experimental and corrcM 

tional methods. The experimenter 

dividuals as subjects, provided they all show the effecj 
while a correlational study, based as it is on 
ferences, requires a fairly large sample of the population in 
orde “o yield a dependable result. The expenme„«r sys- 
tematically varies his independent varmble, as he ^ 
q) and notes the resulting variation in the dependent vari- 
able" the subject’s performance. The -dep-dent vi- 
able is cause, the changed performance an • 

relationist also deals with two variables, or more the sco 
of his subjects in different tests, but his '^^"'^hles are all on 
a par. We cannot speak of one as the cause and the other 
the effect. From the correlation of +.70 between compu- 
tation and arithmetical reasoning we have no right to say 
that ability to compute is the cause of ability to solve reason- 
ing problems in arithmetic, nor vice versa, but only that the 
two abilities have much in common, far as we can tell 
from a high correlation between two tested abilities, ^ an 
B, A may be the cause of B, or B may be the cause of ^ 
or both A and B may be effects of some third ability which 
comes into play in both test^) The causal factors may he 

out of sight. 

analysis of ability 

The correlational method offers one line of attack on a 
question which was mentioned near the beginning of the 
chapter, the question whether one person is abler than 
another in general or along certain definite lines. If a group 
of individuals were put through many vaned tests with the 
result that certain individuals always came out on top, others 
always in the middle, others always near the bottom, with 
few if any individuals shifting around in their standing, the 
evidence would clearly favor one general abihty. Some m- 
dividuals would simply be abler than others. But we never 
get that result. The intercorrelations among the tests are 
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never close to +1.00, except where two tests are practically 
tests of the same ability, like two tests in adding, or two 
tests in giving opposites. Two “omnibus tests,” also, each 
consisting of very similar samples of several kinds of tasks, 
but the same kinds, may show very high correlations. But 
(when each test calls for one definite kind of work, as adding 
for one, multiplying for one, finding opposites for one, 
memory for numbers, for words, or for the sense of a pas- 
sage,- the correlations run from o up to about +.70, with 

an average correlation of about The very low cor- 

relations indicate that some abilities have very little in com- 
mon, while the moderately high correlations, -{-.60 or +.70, 
point to abilities having much in common. Such are the 
basic facts to be dealt with in an attempt to analyze human 
intellectual ability. 

Two outmoded theories. These facts are sufficient to dis- 
prove two theories of ability that have been suggested in the 
past. One theory was that every task calls for a separate 
specific ability, and that individuals differ in any task simply 
because they possess this specific ability in different degrees. 
If abilities were as separate as all that, any two tests should 
give a zero correlation instead of the positive correlation 
usually found. The other extreme theory held that all ability 
was a unit, some individuals simply having more, others less, 
of this general, all-round ability. In that case the correlation 
between any two tests should be up near +1.00, which is 
not at all what we find. The facts compel us to seek for 
some intermediate theory. 

General ability plus many very specific abilities. One pos- 
sibility is to assume both a general ability and a lot of spe- 
cific abilities. The positive correlations would then be due 
wholly to the general ability, since the specific ability is 
assumed to be different for each different task. The indi- 
vidual’s performance in any test would depend on two fac- 
tors, the amount of general ability he possesses and his spe- 
cific ability to deal with certain materials in a certain way 
(for example, to deal with numbers by adding them). Some 
tests, we may assume, depend more on general ability, others 
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more on specific abilities. Two tests which depend^ 
on general ability will show a high correlation while two 

rjrpend.„g l..y 

:&rS“a”' wIlLally^ob-. B« there is one 
serious difficulty, now to be presented. 

Group factoB-abiUdes of intermediate “f 

nofed^ory assumed only very narrow speafic ab 1 

in addition to' one general, all-round "V- J^e 0° ^ 
tions obtained between various tests, however, rev ^ 
existence of abilities that are not broad enough in scope to 
“5 gLral ability and yet are -t narrow^^^^^^^^^^^^ 
very specific tasks. Clusters of tests are found, the conek 
tions being high between the tests in a clus er, 
lower between tests in one and m another dust . 

For example, tests of college students for speed of addi- 
tion subtraction, multiplication and division were found to 
correlate around -h.6o with each other; and tests of oppo- 
sites synonyms, reading and vocabulary correlated abo 
-j- 55 ; but the correlation between any of these wrbal tes s 
with any of the arithmetic tests was only about 
In another study the subjects were boys ten years old, and 
"to -ere higher, as is usually the case wuh 
young subjects. In a group of verbal tests they were about 
+ 6^ and in a group of spatial perception tests they were 
about -t-.66, while between verbal and spatial they were about 
+ u, I) We see evidence here of three rather broad 
I»s which have come out of other studies as well and 
which have been called^erbal, numerical and spatial abili- 
ties. Other data indicate the existence of a mechanical ability 
and of a musical abilit)^ and there are probably still others 
which are too broad to be called specific and yet not broad 
enough to be identified with general ability. 

Is there a general ability, too? The facts of correlation 
of abilities therefore make it necessary to recognize very 
specific abilities and somewhat broader abilities Whether 
it is necessary to assume the existence of general abihty a so 
is not certain. The experts in this line of work have devel- 
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oped very elaborate mathematical methods for treating their 
data, but are not yet in agreement on this important question 
(//). The not ion of general ability is rather attractive. It 
might amount (a) to quick learning and good retention of 
what has been learned) For suppose that one person is supe- 
rior in learning and retention; he will accumulate a large 
stock of knowledge and skill ready for use in tackling any 
new problem he encounters, and the new learning required 
by the new problem will also be easy for him. One who 
learns and retains little is not much helped by his past expe- 
rience and will make the same mistakes repeatedly. General 
ability, if there is such a thing, ;jmight also consist (b) in quick 
and accurate grasping of relationships^ for the intellectual 
mastery of a problem depends on seeing the essential relations 
involved. These two views of general ability, put forward 
respectively by Thorndike (iq) and Spearman (/o), may 
amount to the same thing; for the intellectually useful facts 
that we learn consist largely of relationships. 

How about capacity? Our analysis of ability is not, di- 
rectly at least, an analysis of capacity, for our tests measure 
ability and not capacity, and the individual differences re- 
vealed are differences in ability. It may be true that indi- 
viduals differ in their native capacity for music, for mathe- 
matics, for artistic or mechanical work, and even for such 
specific tasks as adding, multiplying, reading, and build- 
ing up a vocabulary. They may also differ in general intel- 
lectual capacity. The best evidence that individuals do differ 
in capacity is obtained by subjecting a group of individuals to 
intensive training in some special line. Such training, bring- 
ing individuals near to the limits of their capacity— in type- 
writing, in piano or violin playing, in singing, in athletic per- 
formances— does not wipe out individual differences. Some 
individuals advance far beyond the point where others stop. 

The differences which we ordinarily find in the adult 
population are however not due wholly to differing capacity 
but partly to differences in training and effort. One person 
specializes in one line, another in another, and thus ability 
becomes specialized. It is significant that |Ae correlation 
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between tests is higher in children than in adults J j). The 
child is less specialized in his ability than the adult. The 
Mvidual’s Jal ability is like a tree which comes j a singk 
sprout and branches out more and more wide > . 
branching out, in case of human ability, 
the various tasks undertaken in school and in the wor . 

SOME ILLUSTRATIVE TESTS FOR VERBAL, NUMER- 
ICAL AND SPATIAL ABILITY 

To give the reader an opportunity of seeing and trying 
tests such as are used in analyzing ability, some test materia s 
h^e been prepared for this book. The following tests are 
not standardized, i.e., norms and reliabilities have not been 
carefuUy worked out for them, but they have been tried out 
on fair-sized groups of college students, and the averages an 

correlations may be of some interest. 

Verbal ability is not altogether well named. At least it is 
not exactly what one might suppose. The tests are not such 
as would be used in a speech clinic or in a schoofor colleg 
course in “better speech.” They do not include tests for 
clear pronunciation, grammatical correctness, fluency m con- 
versation or good reading technique. The ability tested is 
not purelyS^erbal.” Rather it is the ability to get ideas from 
words or into word^ Since words stand for things events, 
quahties and relations, a vocabulary test is not merely a test 
of word knowledge, but is to some extent an index of the 
subject’s knowledge of things, etc. An opposites test obvi- 
ously calls for appreciation of the exact meaning of words. 
A sentence completion test calls for filling in blanks so as 
to complete the meaning as well as the grammatical structure 

of the sentence. . 

Verbal ability is broad in scope because language is a tool 
for conveying many varieties of meaning. But not every 
kind of meaning is readily conveyed in words. Imagme the 
architect attempting to guide the builders of a house by 
words alone with no blueprints, or a musical composer trying 
to get the orchestra to play his symphony by pure verbal 


SOME ILLUSTRATIVE TESTS 77 

description without use of the symbols of music! Imagine 
geography with no maps or pictures! Mathematics also, 
without its numerals and other special symbols, would be 
almost impossible. Verbal tests therefore cannot compass the 
whole circuit of human ability. 

■ '. 'Numerical ability covers knowledge of numbers and their 
relations and facility in the fundamental arithmetical opera- 
tions. Arithmetical problems expressed in words make some 
demands on verbal ability also, and the more intricate prob- 
lems call for arithmetical reasoning which is not identical 
with skillful number work. Numerical ability proper is 
rather narrow in scope, though very important for some 
pu:^oses. 

(J^atial ability is the ability to grasp and use spatial rela- 
tions^a It should include such outdoor skills as finding one’s 
way, keeping one’s bearings and remembering locations. It 
has sometimes been tested with real objects but more often 
with drawings representing shapes and sizes and especially 
figures in three dimensions. It is doubtless an important 
practical ability, though not as yet well mapped out by the 
psychologist. 

Note on takin g the tests. In order to compare one’s indi- 
vidual score with the averages obtained by the students 
already tested, one should observe the same time limit, 5 
minutes for each one of the six tests. 

An estimate of one^s reading vocabulary can be made by 
taking the number of known words in the test, multiplying 
by 200 and then adding 3,000. This estimate would not 
include any technical words that one may know. 

A count of too pages from different parts of Webster’s 
Unabridged Dictionary, 1934 edition, indicated that there 
were about 43,000 words separately entered, when the fol- 
lowing classes were omitted: proper names, hyphenated 
words, phrases, obsolete, rare, dialectical, local, slang and 
colloquial words, and the technical vocabularies of the vari- 
ous sciences and arts. The present list is a random sample of 
the rema inin g words, except that it omits the 3,000 most 
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commonly printed words according to Thorndike’s count 
( 12 ), practically all of which will be familiar to every^college 
student, and except that it includes more and less used words 
in about equal proportions. The four columns are about 

equally difficult. 

VOCABULARY 


Make a short line at the left of each word you 
sonably sure, as the list contains a few fictitious 
finish each vertical column before proceeding to 

acclimatize 
aileron 
bluing 
boulevard 


absorbent 

addiction 

aegis 

agile 

ailing 

anachronism 

anaconda 

architrave 

bloat 

bromine 

caliphate 

cameo 

cantaloup 

clearinghouse 

commute 

contrabinary 

crevasse 

dement 

diameter 

enhearten 

exquisite 

faience 

firth 

foliage 

generative 

ghoulish 

grantee 

haunch 

immanence 

insurrectionary 

malevard 


accidental 

afoul 

anatropic 

arsis 

ascension 

beastly 

bedspring 

cantonment 

caseharden 

compensatory 

confessor 

crescendo 

damask 

dismoded 

enclitic 

entrench 

erosion 

exophoria 

flagroot 

greenback 

hatchway 

hepatic 

hunk 

interglacial 

llama 

matriarch 

misimprove 

offing 

pacifiable 

penetrating 

pepsin 


capstan 

cardinal 

casualty 

cellophane 

centerboard 

concrete 

decant 

discommode 

donatress 

effervescent 

evensong 

exhume 

fernery 

genealogist 

girth 

gnaw 

greladous 

harmonic 

hobble 

imbalance 

jasmine 

lithograph 

patristic 

plane 

plenum 

polemical 

postmark 


know. Be rea- 
words. Please 
the next. 

alloy 

ammeter 

basilica 

braise 

buskin 

candidacy 

cerement 

chasm 

chaotic 

choppy 

compendium 

culpability 

curvilinear 

cytoplasm 

disavow 

elementary 

endogenous 

exality 

feint 

flummery 

garland 

gloaming 

gradation 

hangar 

invalidate 

jeweler 

jubilation 

longbow 

liturgical 

mandatory 

molding 
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manageable 

meringue 

okra 

plume 

poacher 

preconception 

redden 

sabotage 

sagamore 

scantling 

secant 

sergeant 

singleton 

smithereens 

sophistry 

stickler 

traditional 

trestle 

vibratory 

voucher 

webfoot 


percebate 

phosphorescent 

pious 

plugger 

refresh 

sacrilege 

sconce 

seadrome 

semifinal 

shabby 

shoplifter 

sludge 

solenoid 

specific 

spikelet 

television 

timetable 

transverse 

understate 

unfrequented 

vilification 


privily 

prolixity 

quartersaw 

quandary 

random 

residency 

ruthless 

sepal 

sepia 

shipment 

shreddy 

snaffle 

spirochete 

spunky 

stenographer 

sulphuric 

thunderous 

ticktack 

treamish 

twentyfold 

uterus 


oleander 

polka. 

prate 

predictable 

reforestation 

reprisal 

ricer 

romaric 

scripture 

sickroom 

signatory 

slantwise 

souvenir 

streamline 

stretcher 

telepathic 

tort 

twaddle 

ultimate 

weir 

workbag 



SENTENCE COMPLETION 

Write one w^ord in each blank space so as to make good sense. 

Born in 1863 on a prosperous Indiana farm, Gene Stratton 

(later Gene Stratton Porter, the known author) was 

the youngest of twelve children. Her father was a preacher as 

well as a ........ He once said he would see one of 

his children the author of a good book than ........ on the 

throne of England. 

Gene was distinctly an out-of-door child. As the she 

was the pet of the family; yet she had her little .... to per- 
form, sweeping the walks, , . . , , . . . the chickens and 

the eggs. She had her own little flower caught and fed 

butterflies, and one spring discovered no than 64 bird’s 

which she inspected every day. 

It was at home that she to read and write, but much 

to her she had finally to go to and sit indoors 

all the blessed day. She soon came into with the 

teacher, who had written on the ........ the ‘‘Little 


80 INDIVIDUAL DIFFERENCES IN ABILITY 

birds in their nests agree,” and was pointing out the good 

set by the birds, when with her intiimte 

knowledge of households, interrupted Oh but they 

. . agree. They fight like anything. They pull feathers 

and peck at each eyes till they are all bloody. She 

„ot tL to be expected. Before long, she set- 
tled down to diligent school work and even became an 

in finished recitation. When her moved from the 

farm to a small she continued her ...... . . up through 

school. She did not go to and always insisted 

that she had derived more from studying what she liked 

in her own way. , , , t. 

An important event in her high school days was the .... .... 

of an essay before the school assembly. The topic. Mathe- 
matical Law,” had been to her, but as ... . . ., of all 

the school subjects, was to her, she delayed writing 

the ■ and at the last moment determined to choose her 

own /!!..... and write an appreciation of her favorite piece of 

fiction, a which she had loved since childhood. At 

midnight I laid down the pencil and what I had 

writtel I could make no I had given my hearts 

blood. It came in a tide and to touch it were sacrilege. When 
her ........ came, next day at school, she announced that as 

she knew on the topic assigned her, she had 

arother topic, and to read, fully to be halted 

by a sharp reprimand. Instead, she found that her was 

with her, and alike. Indeed her success was 

so ’. . . as to fan into a her long-cherished ambi- 
tion to be a When her ardor was brought to a tem- 
porary by the danger of school her secret 

file contained two novels and two volumes of verse. It was some 
years, however, before she ... . . . . . to submit any of her writ- 

ings for 
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NUMBER SERIES 

Each horizontal line of numbers follows a different rule. In 
this sample line 

4 8 5 lo 7 — II 

the rule is to multiply by 2 and subtract 3, alternately, so that 
the number 14 belongs in the blank space. Some of the rules are 
simpler than this. In each line discover the rule and fill in the 
blank. 


2 

4 

6 

8 

10 

— 

14 

10 

9 

8 

7 

6 

— 

4 

5 

7 

9 

1 1 

J3 

— 

17 

78 

67 

56 

45 

34 

— 

12 

I 

2 

4 

8 

16 

— 

64 

5 

6 

8 

9 

u 

— 

14 

60 

57 

52 

49 

44 

— 

36 

3 

5 

10 

12 

24 

— 

52 

7 

4 

12 

9 

27 

— 

72 

3 

12 

10 

19 

^7 

— 

24 

10 

II 

13 

16 

20 

— 

31 

0 

2 

6 

12 

20 

— 

42 

36 

35 

33 

30 

26 

— 

15 

100 

90 

81 

73 

66 

— 

55 

20 

21 

19 

22 

18 

— ■ 

17 

25 

20 

15 

10 

5 

— 

-5 

16 

8 

4 

2 

I 


y4 

10,000 

1,000 

100 

10 

I 

— , 

.01 

I 

4 

9 

16 

25 

— 

49 

0 

I 

8 

27 

64 

— 

216 
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NUMBER QUESTIONS 

Write % as a decimal fraction. 

Divide 7 by 3 and add 2 to the quotient. 

Divide: 17)51884. 

Add % and %. 

(3 + 4 + 5)/3 = ’ 

io_( 7 - 3 ) = ? 

20-3(8 + 2)+iS = ? 

( I “t” 2) ^ ? . o 5 

If X = 5> how much is 2a:" — lo. , w 

If * = 5 and y = 7, how much is (x + y ) {x y h 

If a; = 5 and y = 7, how much is {x - 5) ( 9 ^ + a 43 ')- 


7X " 

If a: = y, how much is — 


2X ~ — y 

How much is 1/12 of 9 dozen inches? 

How much is i yard, 2 feet less 4 ’ ^ j j„gc it take me 

If I read 36 pages per hour, how many secon . 

“rwiKt5 lb=.. S .48 lbs, ..d c .47 lbs. What is their 

“7 b- 3 days. At that rate, how much do ; 
men earn in 2 days? 

Sfdrtkf S’-- » bow -oy -I'- ' ““ 

”4h*tLl death rat. in a certain city of »3o,ooo is .a per 
thousand. How many people die there m the average month. 
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wSPACE QUESTIONS 

Arrange these countries in order from North to South: 

England, Spain, Sweden, Eg)^pt 

Arrange these towns in order from East to West: 

Chicago, Denver, Boston, Detroit 

At what time between half-past-five and half-past-six are the 
hour and minute hands exactly opposite? 

How large is the angle between Northeast and Northwest? 

A boy is standing on his head with his right hand toward the 
West. Which way is he facing? 

If I go North one mile and then East one mile, in what direc- 
tion am I from my starting point? 

If I go Southeast one mile and then Southwest one mile, in 
what direction am I from my starting point? 

If I go East one mile, Southwest one mile, and finally North- 
west one mile, in what direction am I then from my starting 
point? 

Cross out the name of o?2e object that does not belong, spa- 
tially, in the same class as the rest: 

ball, pillar, sheet, box 

The same here: 

page, map, ceiling, barrel 

The same here: 

ellipse, cube, sphere, circle 

The same here: 

surface, border, ring, loop 

Two towns are on the same bank of a river, but the straight 
road between them crosses the river twice. Show by a diagram 
how this can be. 

A steamboat is going North while a West wind is blowing. 
Show by a diagram the streak of smoke from the funnel. 

A ball is thrown obliquely against a wall Show by a diagram 
the angle of rebound. 

What point on a rolling hoop is moving forward most rapidly 
at any moment? 
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RESULTS OBTAINED WITH THESE SIX TESTS 

The six tests were given to students in elementary psy- 
chology classes in the following colleges in New York City: 
College of the City of New York, Brooklyn College, Hunter 
College, Barnard College, and Columbia College and Exten- 
sion classes. The total number of subjects was 400, being 
259 women and 14 1 men. The time limit for each single 
test was five minutes. In scoring the Vocabulary Test, a 
penalty of 10 words was deducted for each fictitious word 
marked as known to the subject. The Averages and SB’s 
were as follows: 

MEN WOMEN 



Average 

SD 

Average 

SD 

Vocabulary 

bo 

25.04 

OD 

22.32 

Sentence Completion 

26.02 

7.86 

30.36 

8.28 

Number Series 

15.08 

4 - 3 ° 

13-93 

4.64 

Number Questions 

”•54 

3.14 

10.04 

3.13 

Space Questions 

9.26 

2.51 

8.05 

2-53 

Forms 

8.82 

4.45 

6.86 

3.87 


The fact that the average is higher for the men in some 
tests, and for the women in one test, is not to be taken too 
seriously. The SD values show that each sex scattered 
widely, and that the distributions for the two sexes must 
have overlapped, as in fact they are seen to do in Fig. 12, 
which shows the results from the test that showed the 
greatest sex difference. That is, the individuals within each 
sex differ among themselves so much as to make the differ- 
ence between the sexes of small consequence. Such is the 
result in practically every instance of sex differences in 
mental ability. 

The total reading vocabulary, estimated as explained on 
p. 77, averages about 31,000 common words for this class 
of individuals. 

Correlations between these tests. The expectation was that 
higher correlations would be found between the two verbal 
rests, between the two numerical tests, and between the two 
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Score in completion test 
Fig. 12.— a sex difference. 


spatial tests, than between the different kinds of tests. The 
correlations found confirm this expectation to a moderate 
degree. 

Correlation between 


Vocabulary and Sentence Completion +.46 

Number Series and Number Questions +.48 

Forms and Space Questions +.33 

Verbal and Numerical tests +.17 

Verbal and Spatial tests +.26 

Numerical and Spatial tests +-35 


The tests, with five-minute time limit, were too brief to 
be very reliable. With longer tests of the same kind the 
correlations would probably be somewhat higher. The two 
spatial tests turn out not to have much in common, dealing 
as they do with very different sorts of space problems. 

Leaving the spatial tests aside we find our expectation con- 
firmed by the low correlation of +.17 between verbal and 
numerical, compared with -+-.46 between the two verbal and 
-[-.48 between the two numerical tests. 

The highest correlation obtained in this study was that 
between Vocabulary and Sentence Completion, with the 
women students alone. It was -I-.53, and it is shown graoh- 
ically in Fig. 13, 
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Completion 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 
score -11 -14 -17 -20 -23 -26 -29 -32 -35 -38 -41 -44 -47 -50 -53 


Fig. 13.— a corre lation chart. Each individual is represented by a dot, 
so placed as to show her score both in the Completion test and in Vocabu- 
lary. The higher the correlation, the more nearly all the dots would lie 
in a diagonal extending from the lower left-hand corner to the upper 
right-hand corner. The dots here streak in that direction but the correla- 
tion is visibly far from perfect. It measures -I-.53. 

STATISTICAL SUPPLEMENT: MEASURES OF 
DISTRIBUTION AND CORRELATION 

Average and standard deviation. There are other measures 
of the center of the distribution and of the scatter, but the 
most used are the Average and the Standard Deviation. 

Everyone knows one way of computing the average: Add 
up all the scores and divide by their number. The average 
of 4, 5, 6, and 9 is 

(4 + 5 + 6 + 9)-i-4 = 6 

A good measure of scatter should tell how far the indi- 
viduals in general deviate from the average. We may there- 
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fore find the distance of each individual score f^o®^e 
average, add up aU these deviations and divide by the num- 
ber of individuals, so obtaining the ;:ayerage devi^n-. 

The best measure of scatter, however, is the f 

tton, ox SD, obtained by squaring each individual deviat o , 
then adding them, dividing by the number of cases and 

finally extracting the square root. 

The deviations of the four numbers given above from their 
average are -2, -i, o, and +3. Adding these, ^^hout re- 
gard to their signs, and dividing by their number, we ob 
?he average deviation =1.5. Squaring these same 4 devia- 
tions, adding, dividing by 4 and extracting the square root, 

we have SD = ^•^ 7 - „ f,,r ., 1 - 

One use of these statistical measures can be seen by at- 
tempting to answer the question, how to report the tndt- 
viduaFs standing in the grotip. His raw score, like any iso- 
lated measure, tells nothing at all. Knowing the group 
average, we can say that the individual stands above or 
below the average. We can state his deviation [rom the 
average. But the raw deviation means little; we should be 
asked how much other individuals deviate. By use of a 
measure of scatter we can make a much more exact state- 
ment. We can convert the raw score into a standard 
score,” or “ 5 D score” as we will call it. The SD score is 
plus or minus according as the raw score is above or below 
the average, and it is so many times the SD above or below 
the average. It is obtained by dividing the deviation of the 
raw score by the SD. 

For example, if the four numbers given above are the raw 
scores, the SD scores are obtained by dividing the deviation 
-2 by the SD 1.87, and so on. The SD scores so obtained 
_.53, o, and -I-1.60. (Of course the SD scores 
will usually not “come out even,” and they can be carried 
to as many places of decimals as the data warrant-usually 

only one or two.) ... , . , • 

The SD score tells where the individual stands m relation 

to the group as a whole. The SD scores of the same indi- 
vidual in two tests show how his standing in the one com- 
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pares with his standing in the other. The raw scores in two 
tests are not directly comparable, in general, while the SD 
scores are always comparable^ 

Thus, if an individual makes a score of 14 examples in a 
test for speed of adding, and a score of 9 examples in a test 
for speed of dividing, these raw scores do not indicate that 
he did better in adding, necessarily; for the division examples 
may have been harder. But if each of these raw scores, con- 
verted into an SD score, comes out as +.67. the conclusion 
is that the individual did just as well in one test as in the 
other, in relation to the group as a whole. 

If the distribution of scores is about normal (see p. 64), 
each SD score means also that the individual surpassed a cer- 
tain percent of the group. Thus: 


If the SD score is -}-2.5, it surpasses about 99% of the group 
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How to measure correlation. There are several formulas, 
all based on the same general principle. For perfect correla- 
tion, each individual must have the same standing in both 
tests— the same, that is, in relation to the group as a whole. 
When the group is small, the simplest method is to rank the 
individuals in order from best to worst, in each test. Each 
individual then has two rank numbers, indicating his stand- 
ing in the two tests. If every individual’s two rank numbers 
are the same, the correlation is perfect; if they differ a good 
deal the correlation is low. Find the difference between an 
individual’s two rank numbers and denote this difference by 
the letter D. Square D. Do the same for each individual. 
Find the sum of these squares and use the following formula: 
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Rho = I 


6 Sum D^ 


' n{n^ — i) 

Here « is she number of 

correlation, for perfect correlation, for then 

can easily see that Rho P niathematlcally 

each and every D at and that 

‘R£io°f;r a pLly chance rflationship be^een the two 

of this method of computing correlation 

1 I- rn individuals who have taken an addition 

take the scores r^nk the scores in order, as is 

test and a division test, and rank the scores 

done below. 


COMPUTATION OF RHO BY RANK-DIFFERENCES 

Addition 
Rank 


Individ- 

ual 

A 

B 

C 

D 

E 

F 

G 

H 

I 


Raw Num- 
Score her 

i8 1 

14 2 

12 3 

II 


10 

10 

8 

7 

6 


J 


55 

55 


10 


Division 
Rank 
Raw Nufii- 
Score her 

9 2 
1 

3 

8 

65 

4 

9 

5 

65 

10 


II 

8 

4 

5 
7 
3 

6 

5 

2 


D 


o 

16 


1.5 2.25 


2.5 6.25 


n- 

n^ 


■■ 10 

- I : 


199 

Rho= I 


Sum = 40.50 
6SumD-= 243 


6 Sum 

n{n^ — i) 

243 


10 X 99 
= I -.25 
= +•75 
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An important technical point comes out in the rank num- 
bers for Addition. Individuals E and F are tied for 5 th place, 
and we might think the thing to do was to give them both a 
rank number of 5 and proceed to rank G 6, H 7 and so on. 
Then we should have no rank number 10 and our formula 
would be spoiled. It is fully as logical to say that E and F 
are tied for 6th place as well as for 5th and therefore to give 
both a rank of 5.5. In the same way, if three individuals 
were tied, say, for places 7, 8 and 9, we should rank all of 
them 8. 

With a large number of individuals tested, the rank- 
difference formula becomes unwieldy and inaccurate, and the 
product-^ioment m easure is used. The principle can be un- 
derstood by reference to the SD scores. Let each individual’s 
standing in each test be expressed as an SD score. For per- 
fect correlation each individual’s two SD scores must be 
identical, and the more they differ the more the correlation 
is lowered. Therefore find for each individual the difference 
between his two SD scores (taking account of their signs) 
and denote this difference by d. Square each d, take the sum 
of the squares, and use the following formula: 

Sum d^ 



Here w is the number of individuals, and r is the product- 
moment measure of correlation. In perfect positive correla- 
tion, every d is zero and thus r = i. 

This product-moment measure is usually computed in a 
different way, without the labor of computing the SD scores. 
Work directly with the deviations of the raw scores. Multi- 
ply together each individual’s two deviations (taking ac- 
count of their signs), thus obtaining a deviation-product for 
each individual. Sum these products (still keeping account 
of signs) and use the following formula: 

Sum of the deviation-products 
nX product of the two SD’s 
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In more compact symbols this takes the common form: 

Sum xy 

^ n Ox Oy 

Here * and y are each individual’s deviations from the two 

Tre Z formulas for r, though quite different in appear- 
ance, are mathematically equ^ 

-:;'nm"rsat,S^ -o- or .01 

'""m TOmpttadon^of both methods, wiU now be 

shown with Ae same scores as were used before m comput- 
ing Rho. 

® SCORES IN ADDITION 


SD Score 
+ 2.1 
-j-I*® 
+•5 
+•3 
o 
o 

-■5 
-.8 
— i.o 

- 1-5 



Raw 

Deviation 

Individual 

Score 

Deviation Squared 

A 

18 

-1-8 <54 

B 

14 

+4 

C 

12 

+2 4 

D 

II 

-f-i I 

E 

10 

0 0 

F 

10 

0 0 

G 

8 

—2 4 

H 

7 

-3 9 

I 

6 

—4 16 

J 

4 

—6 36 

fi= 10 Sum 

= 100 

Sum =150 

Average = 

10 

SD^ = 150/10 


SD = 3-9 
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SCORES IN DIVISION 



Rcnv 


Deviation 


Ifidividml 

Score 

Deviation Squared 

SD Score 

A 

9 

+3 

9 

+ 1.2 

B 

II 

+5 

25 

+ 1.9 

C 

8 

+2 

4 

+.8 

D 

4 

—2 

4 

-.8 

E 

5 

— I 

I 

-•4 

F 

7 

+ i 

I 

+.4 

G 

3 

-3 

9 

— 1.2 

H 

6 

0 

0 

0 

I 

5 

— I 

I 

-.4 

J 

2 

-4 

16 

-1-5 

n=io Sum = 60 

Sum = 70 


Average = 

: 6.0 

SD^ = 

0 

0 

1 i 



- 7-0 
SD = 2.6 


COMPUTATION OF r BY SD SCORE DIFFERENCES 



SD Scores in 



Individual 

Addition 

Division 

d 


A 

+2.1 

+1.2 

■9 

.81 

B 

“f* I -0 

+1-9 

■9 

.81 

C 

+•5 

+.8 

•3 

.09 

D 

+•3 

-.8 

i.i 

I.2I 

E 

0 

-4 

4 

.16 

F 

0 

4-4 

4 

.16 

G 

-5 

—1.2 

•7 

49 

H 

-.8 

0 

.8 

.64 

I 

— I.O 

-4 

.6 

•36 

J 

-1-5 

-1-5 

0 

0 

lO 



Sum 

= 4.73 


f z= I — 

Sum d^ _ 

4-73 




20 



= I —.24 
= +.76 
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COMPUTATION OF r BY DEVIATION-PRODUCTS 


Individual 

Deviations in 

Addition Division 

Deviation- 

product 

A 

+8 

+3 

+24 

B 

+4 

+5 

+20 

C 

+2 

+2 

+4 

D 

+ i 

—2 

—2 

E 

0 

— I 

0 

F 

0 

+ i 

0 

G 

—2 

-3 

+6 

H 


0 

0 

I 

-4 

— I 

+4 

J 

-^6 

-4 

+24 

Sum of deviation-products 

= -|- 8 o 


Su m of deviation-products 
n product of the two SD s 


-|~8o 

10 X 3-9 X 2.6 

__ +8o 

101.4 

= -f.79 

(The values of r obtained by the two formulas differ 
simply because the computation was carried to only one 
decLal place. Carrying the SD and the SD scores to two 
decimal places gives us r = -I-.78 in both cases.) 

Computation of correlation by way of the SD scores in- 
volves some work that is superfluous unless one is interested 
in the individuals and wishes to know how they stand in the 
group and how they compare in consistency. The larger 
the d (or the D in the rank-difference method) the less the 
individual’s consistency. Individual D shows the least, indi- 
viduals C and 7 the most consistency in these data. 

For working with larger tables of data, more practical 
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methods are available than any of those which have been 
shown here (< 5 , 7). 

Stimmary of the chapter. Ability denotes what the indi- 
vidual can do, capacity denotes what he can learn to do. 
Our tests, showing what he can do, are tests of ability and 
not directly of capacity. Every test shows individuals to 
differ in ability. They scatter over a certain range of ability, 
clustering about a single mode rather than about two or more 
modes. Evidence for distinct types of people, in mental 
imagery or in any ability, is entirely unconvincing. 

Ability as it appears in action, i.e., in tests, is not one un- 
divided total power nor is it split into many separate abilities. 
Very specific abilities, limited to one narrow task, do e.xist, 
but so do abilities of broader scope, such as what are called 
verbal, numerical and spatial abilities. There may also be 
such a thing as general, all-round ability. 

These results are obtained by use of statistical methods for 
measuring the distribution of any ability and the correlation 
between abilities. Some of these statistical methods are 
briefly explained in a supplement to the chapter. 
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Cliapter IV 


Intelligence 


I N TURNING from a chapter on ability to one on intel- 
ligence, the reader will query what the difference can 
be. Is intelligence a particular kind of ability, or the sum 
total of all abilities, or is it perhaps ability put to practical 
use? The word comes from common speech and is not a 
technical term invented by the psychologist. The psycholo- 
gist has come into the picture because of the obvious fact 
that individuals differ in intelligence. He is needed to pro- 
vide means of measuring intelligence, to seek out the causes 
and effects of these individual differences, and to give advice 
on the practical problems involved. 

With regard to definition, one thing is clear at the outset. 
“Intelligence” is one of those nouns that are properly verbs 
or adverbs. A person is intelligent if he acts intelligently, 
stupid if he acts stupidly. He is intelligent when he handles 
a situation intelligently, stupid when he attacks a problem 
stupidly. 

Intelligence is contrasted with brute force. When a door 
sticks, one reaction is to push harder and harder till something 
gives way; another is to discover why it sticks and then to 
remove or avoid the obstruction. The intelligent act depends 
on understanding the situation. 

As a word, intelligence is closely related to intellect, which 
is a comprehensive term for observing, understanding, think- 
ing, remembering and all ways of knowing and of gaining 
knowledge. Intellectual activity yields knowledge of a sit- 
uation. Intelligent activity does this and something more. 
It is useful, it helps in solving a problem and reaching a goal. 

97 
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Progressive institutions for the feebleminded have had con- 
siderable success in training high-grade morons of stable char- 
acter for remunerative employment in the general commu- 
nity; but they still need general supervision by someone who 
understands their limitations and has their welfare at heart. 
Without such assistance, the morons are likely to spend their 
money foolishly and to make poor use of their leisure time; 
the girls are easily led into prostitution and the boys into 
thievery. In general morons do not handle a novel situation 
or complicated problem with much success. 

The legal definition of feebleminded persons or morons 
adopted in Great Britain after a careful survey is worth 
quoting (2^). The feebleminded are; 

Persons in whose case there exists mental defectiveness which, 
though not amounting to imbecility, is yet so pronounced that 
they require care, supervision, and control for their own protec- 
tion or for the protection of others, or, in the case of children, 
that they appear to be permanently incapable by reason of such 
defectiveness of receiving proper benefit from the instruction in 
ordinary schools. 

The feebleminded child, then, does not cope successfully 
with the intellectual tasks of the school; the feebleminded 
adult cannot cope with the practical problems of life in the 
social environment. The two parts of the definition seem 
rather different in their implications, but are easily recon- 
ciled. The school child continually has something new to 
learn, and he shows intelligence by successfully meeting new 
tasks. The adult in the community, though his life may 
become very largely a matter of routine, encounters novel 
situations from time to time and at such times mental de- 
ficiency makes itself painfully manifest. Both in the child 
and in the adult intelligence is demanded for meeting novel 
situations. 

Early in the last century, when scientific interest was first 
attracted to the feebleminded, some hope was entertained 
that they could be brought up to normal intelligence by 
suitable education. This hope has never been realized, but 
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*e moron, a, lease, can be taught much that *jl‘ “P ^ 
life provided his limitations are recognized. Idiots and im 
becilL would often have been normal except for damage to 
the brain by birth injury, encephalitis, etc. Morons are usu- 
ally not pathological cases; they are simp y very 
Xk falling near the low end of the distribution curve 
for intelligence. There is a continuous gradation from the 
r^Lns through a large borderline group into the great mass 
of the normal population. 

INTELLIGENCE TESTING 

Psychological work on intelligence started from the prac- 
tical side. About the year 1900 the school authorims of the 
city of Paris, disturbed by the large number of children who 
were backward in their school work-a condition present in 
practically every community-wished to find out whether 
this backwardness was due to inattention and mischievous- 
ness, as the teachers were apt to assume, or to ^sufficient 
capacity. Here were children who were not feebleminded 
in the full sense of the word, but who did not succeed in 
mastering the school subjects. Now if a child is not feeble- 
minded he must be normal in mtelligence-so the older theoy 
ran-and if he is normal he can master ordinary scliooHvork. 
The alternative possibility, that abihty shades off by imper- 
ceptible degrees from high to average and from average to 
low, was not so familiar in 1900 as it is today. 

Alfred Binet, one of the leading psychologists of that time, 
undertook to find the answer to these important questions. 
He saw that some means must be found to vieamre intelli- 
gence. After experimenting with various possible methods 
he came to the conclusion that no single performance would 
make a fair test. The child must be given plenty of chances 
to utilize any special knowledge or ability he might possess. 
Accordingly the Binet-Simon scale, prepared by Binet and 
a collaborator, was an assembly of many little tests (/). 
Tests of graded difficulty were obviously needed; and here 
Binet had the brilliant idea of utilizing the known fact that 
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children increase in ability as they grow up. His easiest tests 
were just within the reach of three-year-olds, those next in 
order were beyond the average three-year-old but within the 
power of the four-year-olds, and so on up the scale. Since 
he could not tell by inspection the exact difficulty of the test 
items, he tried them on children of different ages and modi- 
fied them till each item was fitted to some particular age level. 
Years of experimentation and several revisions were neces- 
sary before the Binet tests were shaped into a fairly accurate 
measuring instrument, and Binet himself died, in 19 1 1, before 
his task was fully completed. But his tests, quickly found 
useful by the psychologists of various countries, have been 
adapted, revised again and again, and extended in scope down 
to the first-year level and up to the level of superior adults. 

In one recent revision (27), the investigators first collected 
thousands of possible test items, and tried out the most prom- 
ising on 1,500 subjects ranging in age from the pre-school to 
the adult level. Any item that proved uninteresting to the 
children or adults for whom it was intended had to be 
rejected, since good motivation of the subject is required for 
accurate measurement of ability. If the answers to an item 
were such that different examiners disagreed on the scoring, 
the rule for scoring had to be carefully formulated or the 
item rejected in the interests of reliability. (The primary 
criterion of validity sEIl xtraams the same as Binet used, 
namely, that intelligence increases as the child grows up. If 
a given item is passed by a few of the 7 -year children, by 
about half of the 8-year and by nearly all the 9-year children, 
that item is a good one for indicating mental growth ar about 
the 8-year level.) From the results obtained with the 1,500 
children the test items were weeded out and 400 items kept 
for a second trial. These items were next tried on 3,000 sub- 
jects ranging from 2 to 18 years in age, all white Americans, 
native-born though of varied ancestry. So as to represent 
the country at large, the subjects were obtained in 1 1 states, 
from Vermont and Virginia to California. Urban and rural 
districts, and the various occupational groups (professional, 
business, clerical, agricultural, skilled and unskilled labor) 
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know the role intelligence plays in life we scarcely have a 
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complete definition. But first we need a concrete notion of 
the tests themselves. 

Binet test items* Some idea of the varied material used by 
Binet and his successors is given by the sample items below. 
Usually 6 items are used at each age level. The following 
samples are taken from several sources. 

4-month level: sitting with back supported for 30 seconds. 

6-month level: reaching for a small bright object dangled be- 
fore the child within his reach. 

1 2-month level: imitating the examiner who shakes a rattle or 
rings a small bell. 

2- year level: removing the paper wrapping from a piece of 
candy before putting the candy in the mouth. 

2%-year level: naming 4 out of 5 familiar objects presented in 
the form of toys. 

3- year level: stringing beads, at least 4 beads to be strung 
within a time limit of 2 minutes. 

6-year level: finding omissions in pictures of faces, from which 
the nose, or one eye, etc., is left out. Four such pictures are 
shown and 3 correct responses are required to pass the test. 

9-year level: telling how wood and coal are alike and also how 
they are different Both likeness and difference must be given 
for each of 4 such pairs named by the examiner. 

1 2 -year level: correct interpretation of a picture showing an 
incident 

14-year level: explaining the physical absurdity involved in a 
certain picture. 

Adult, 4 levels: free definitions of 20, 23, 26 and 30 words 
from a graded list of 45 words. 


The question may be raised, 'Why such arbitrary stand- 
ards— 4 out of 5 correct answers required in one test, 4 out 
of 4 in another, 20 out of 45 words to be defined?” The 
answer is that the standards are really not arbitrary; they 
have been carefully adjusted to correspond to the success of 
average children at the different ages. 

Special training, as well as tact, is necessary for the psy- 
chological examiner. Unless he can enlist the subject’s inter- 
est and co-operation, while still giving the tests in the stand- 
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ard manner and not helping the subject over difficult 
places, his measurements may be absurdly inaccura e. 

Binet test system is one of the psychologist s instruments of 
precision, and the novice must learn the requisite technique 

from the expert. ■ , 

In order to broaden our acquaintance with test materials 

we may glance at types of intelligence tests which differ 

somewhat from those of Binet. 

Performance tests, as compared with the Binet type ma te 
little use of oral question and answer, and more use of con- 
crete materials. They are especially useful when the subject 
is not well acquainted with the language used in the tests; 
and some persons, even without any language handicap, do 
better when dealing with concrete objects than when answer- 
ing questions. The “form board” is an example of a per- 
foLance test. Blocks of different shapes are to be fitted 
into corresponding holes in a board; the time is taken and 
the errors counted. An error is an attempt to insert a block 
into a hole of different shape. To the average adult this is 
too simple a task to serve as a test of intelligence, but the 
young child finds it difficult, and the adult of low intelligence 
goes at it in the same haphazard way as the young child, 
owing to force the square block into the round hole. He 
does not clearly grasp the principle of matching blocks and 

holes according to their shape. 

A ‘‘man-drawing test’^ does good service at ages four to 
ten (p). The child is simply asked to “make a man, the best 
man you can make,” with pencil on paper. The drawing is 
scored not for aesthetic value but for completeness and co- 
herence. The advance with age consists partly in includ- 
ing more items in the picture, partly in placing the items 
in better relation to each other (attaching the arms to the 
trunk rather than to the head), and partly in representing the 
man as he could be seen at one time (not putting two eyes 
in a profile face, nor showing the legs through the trousers). 

Still another performance test presents a maze, through 
which the shortest path must be traced with a pencil. Suc- 
cess demands looking ahead and avoiding blind, impulsive 
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Fig. 15.—A pencil maze. Draw a continuous line, following the most 
direct path, from the entrance to the exit. No erasures allowed. 

moves. Many other concrete tasks are used in intelligence 
testing. 

Group tests are given to many individuals at the same time. 
They are usually paper-and-pencil tests of the short-answer 
form now familiar to students. On the whole they may be 
less adequate than the individual tests, but some subjects do 
better in group tests than when working right under the eye 
of an examiner. Both forms may well be included in a 
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comolete mental examination. Group testing got its impetus 

?:i=s=='^Tr6i 

rlnties of an officer or non-commissioned officer. Th y 
vS^ the Army Alpha, a group rest 

parts. The test o 

problems increasing m difficulty from tne p 
nf rbe Dane- a pane of information items; and a page of syno 
:^s aXmr.;- to be distinguished, as for example: 


ascend-rise 
nadir— acme 


same or opposite? 
same or opposite? 


These three sub-tests depend strongly, though not entirely, 
LoTthe subject’s stock of kno^Mge. Among the other 
sub-tests weri three that depended mostly on alertness and 
mental flexibility. One of these gave oral directions, as for 

at the row of letters. When I say ‘Go/ cross out 
the hst letter in the row, circle the letter F, and underline 
the two letters next after K. Go!” (lo seconds allowed.) 

abcdefghijklmnop 
Another required the continuation of number series, such as; 


I 

49 


3 

36 


2 

25 


6 

16 


3 

9 


Another one, in the multiple choice form, presented “analo- 
gies” to be completed, as: 

left — right : : up — front, rear, down, town 
knife — blade : : arrow — spear, head, bow, shoot 

There was also an Army Beta, intended to be fair to the 
iUiterate subject and to the immigrant who knew no Eng- 
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lish. Instructions were given by pantomime and blackboard 
illustration. Beta included among other sub-tests: pictures 
to be completed by drawing the missing part; mazes; and 
“XO” series to be continued, as in the two lines below: 

0X0X0 

oxxxooxxoooxoxxx 

Achievement tests. A glance at these tests will bring out 
by contrast the nature of the intelligence tests. A “trade 
test” is one kind of achievement test, intended to show how 
far an artisan has mastered the skill and knowledge required 
in his trade. An educational achievement test shows how 
much knowledge and skill the subject has obtained (and re- 
tained) in arithmetic, reading, or any school subject. Such 
a test differs from an ordinary school examination in being 
very carefully prepared and in being “standardized” by a 
preliminary tryout so that the norm or average score for 
each age and for each school grade is known. 

The test items of an educational achievement test are 
drawn from the subject matter taught in the schools, while 
an intelligence test avoids any direct use of school materials. 
An achievement test would not make a fair intelligence test, 
for several reasons. First, it is too narrow in scope, being 
limited to school work and making no use of what a child 
picks up outside of school. Second, it would give an undue 
advantage to the child who is greatly interested in his school 
work. Third, it would give too low a rating to the very 
bright child who does not have a chance in the ordinary 
school to advance as rapidly as he is capable of doing. The 
slow child is prodded to keep him up to grade, but the bright 
child is given only the regular amount of subject matter to 
learn, and his achievement therefore lags behind his capacity. 

The nature of intelligence as judged from the tests. Intel- 
ligence tests are designed to sample the individual’s ability 
quite broadly. They utilize materials and activities that ap- 
peal to his spontaneous interests. If we look over the test 
items, asking what the subject (or O, the person tested) 
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must do in order to them we 

regarding the nature of the “ySies“ en- 

I The test items are extremely varied. The abi ities m 

tioned in the preceding chapter-verbal, numerical, spatia 

are all sampled! The psychologist is “ ™Xt 

general intelligence ^Lal ability” (p. 

^:r.t 'refill ar! given a ch4e to 

TMlnyt^tems require the use of Wedge, knowl- 
ledee built up in past experience. This is obviomly the case 
S the ie- a-d -f “1. "al h 

is no less obvious with the man-drawing test and with any 
picture item. It is not quite so obvious with the maze test, 
^iSTSte subiect may never have — red any^^ 
like a maze. Yet even here he may be aided y p P . 
ence he may have learned the advantage of being foresightful 
raSrlan hasty and impulsive. Probably some can be 
made of past e^erience in performing any task that could 
possibly devised. Intelligence, as ^ ' 

pend on the individual’s past experience and so on the op 
portunities and stimulation that his environment has aupphe^ 
on his responsiveness and quickness to learn, and on 

retention of what he has learned. ^ T, rpr-ifo. 

, Very few test items, however, call simply for a 
tion of sLething previously learned. Most of ^ce 

the subject in a somewhat novel situation. He is well ac- 
nuainted with wood and coal but has never tried to explain 
Sow they are alike and how different. He has done many 
examples in arithmetic but each new example sets a new 
problem, especially when different kinds of examples are in- 
Lminded. Mmgling of varied tasks, so characteristic of 
intelligence testing, has the effect of making each item a 
fresh problem. So the tests call for alertness and flexibility. 

So far, we should judge that intelligence meets new situa- 
tions by applying knowledge built up in past experience. 
Rnrh a definition is aU right as far as it goes but it does not 
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penetrate deeply into the process of “meeting new situa- 
tions.” Without attempting just yet any close analysis of 
the thinking process, we can see from some of the tests, such 
as the form board, that “catching the point” of the problem 
is essential. The subject must know what he is trying to 
accomplish. Then he must examine the situation closely 
enough to discover how things go together. He must see the 
interrelation of parts of the situation, as illustrated neatly by 
the maze, the number series, or the picture to be interpreted. 
Intelligence must consist largely in seeing relations and select- 
ing those that will help. 

MEASURES OF INTELLIGENCE: MENTAL AGE AND 
INTELLIGENCE QUOTIENT 

In giving a Binet test the examiner first “establishes rap- 
port” with the subject and makes a preliminary estimate of 
his intelligence. He then starts testing near the estimated 
level and works up and down the scale far enough to make 
reasonably sure what items the subject is able to pass. When 
the examination is completed, the subject’s raw score is the 
total number of items passed or credited. 

As in other tests, so here, the raw score is practically 
meaningless and must be transmuted into some form that 
will show how the subject compares with other individuals. 
Binet introduced the very convenient measure known as 
Mental Age (M A), are first established. Many 

children are tested within a month of their eighth birthday, 
for example. The average raw score of this sample of 8-year 
children gives the 8-year norm. The norms increase year 
by year up to about 15 years of age and thus provide a scale 
of mental ages. Any raw score can now be transmuted into 
a Mental Age. Any child or adult has a Mental Age of 8 
years if his score just equals the 8-year norm. If his score 
falls just halfway between the 8-year and 9-year norms, his 
Mental Age is 814 years. (To be perfectly correct we 
should speak here of a “Binet mental age,” as we might speak 
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in other cases of a vocabulary with 

athleac age, a social age. Any ab^ty *« J«as« 

age may provide age norms and be 

scale of mental age.) Uvel of intel- 

Mental Age is a measure of the individual s level ot mtei 

lioencrTo say that a child, or an adult, has reached the 

lelel of the average ^y«r-oMconveys^a 

MenBl A^e of's years°is a bri|ht child if he is 5 years old, 
tat a dulfchild if ta years old. The Mental Age must be 
clnamd with the Otronological Age (life age counted 
frZtal). A convenient way of expre^g the relanon ts 
to divide Mental Age by Chronological Age (CA), 
taining the Intelligence Quotient, the IQ. 

MA 

With MA 8 years and CA 12 years, a child’s IQ is %2 or .67, 
another child^with the same MA but a CA of on y 5 years 
has the much higher IQ of % or 1.60. The exactly average 
child of any age has an IQ of i.oo because he just equals the 

norm for his own 3.gc. , ^ i 

Usually the decimal point is omitted and ^he exactly ave^ 

age child is said to have an IQ of 100. A child with an IQ 
over 100 is above the exact average for his age, and one with 

an IQ under 100 is below the exact average. 

Of the two measures, MA and IQ, which is the better 
index of intelligence? Consider two children, 5 and 12 
years old, each having an MA of 8 years. At the moment, 
both are at the same level, both have the same actual intelli- 
gence (so far as indicated by the tests). But the younger 
child is clearly much brighter, and this fact is represented ^ y 
his higher IQ. Mental Age, then, is a measure of acmai in- 
telligence, while IQ is an index of brightness. If both these 
children maintain their respective IQs, the brighter one will 
eventually surpass the other and be the more intelligent adult. 
The IQ has predictive value, provided we can assume that 
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it is going to remain the same throughout the individual’s 
further development. Whether the IQ does remain constant 
is a big question to which we shall return. 

As a child grows up, his intelligence increases, he gains in 
Mental Age. His IQ need not increase; if it remains con- 
stant at loo, he is gaining in intelligence at the average rate 
of mental development; if it remains constant at 125, he is 
gaining 25 percent faster than the average; and if it remains 
constant at 75, he still is gaining though only 75 percent as 
fast as the average. Even psychologists sometimes become 
confused and speak as if a child’s mental development were 
arrested because his IQ remains unchanged. If his develop- 
ment is arrested his Mental Age remains unchanged and 
then his IQ must decline as his chronological age increases. 

The distribution of brightness in the population. The real 
point of intelligence testing lies in the comparison of one 
individual with another or, better, in the comparison of the 
individual with the age group to which he belongs. We 
wish to compare the 6-year-oid with the general run of 
6-year-olds, the 12 -year-old with 1 2 -year-olds, the adult 
with the general adult population. We wish to compare the 
individual’s IQ with IQs in general. We therefore need to 
know the distribution of IQs in the population. We have 
to depend mostly on the results obtained from children, 
since they have been more adequately tested and sampled 
than adults. The distribution of IQs obtained from a large 
and fair sample of children (Fig. 16) doubtless holds good in 
the main for adults as well. The picture shows a gradual 
f allin g off on each side of a high point. The high point at 
IQ 100 shows that the largest percent of people lie near the 
average. The percent becomes gradually less on each side 
of the average. IQs of 120 are less common than those of 
no, those of 130 are still less common, and so on. Below 
100 it is the same: IQs of 90, 80, 70, 60 are progressively less 
common. There is no sign of bimodal distribution (p. 64). 
There is no gap anywhere, no separation between average 
and superior, between average and dull, or between dull and 
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feebleminded. These are not distinct classes of people; they 
are degrees in a continuous scale of bnghtn^s. 

The exact significance of an individual IQ cm only e 
learned from the distribution of IQs in the popukmn. An 
IQ of loo, to be sure, tells us that the individual is exactly 



average for his age. An IQ of over loo shows that the indi- 
vidual is above average, and one below loo shows that he 
is below average. But hovo nmch above or below? Does 
an IQ of 130 denote outstanding brightness, an IQ of 70 
exceptional dullness, or are such values quite common? We 
cannot judge from the IQ alone; we must know the range 
and distribution of IQs. The range extends from almost zero 
up to nearly 200. The distribution is shown by the curve 
or by the frequency of different values as shown in the per- 
cents below. 
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Tercent of the 
Population 


IQ over 140 

I 

IQ 130-139 

2 

IQ 120-129 

8 

IQ 110-119 

16 

IQ 1 00- 1 09 

23 

IQ 90-99 

23 

IQ 80-89 

16 

IQ 70-79 

8 

IQ 60-69 

2 

IQ below 60 

I 


From these percents we may see how exceptional any high 
or low value of the IQ is in the general population. An IQ 
of 140 is that degree of brightness which is surpassed by 
only I percent of the population. An IQ of 1 30 is that de- 
gree which is, surpassed by 14-2 = 3 percent; an IQ of 120 
is surpassed by i -f- 2 8 = 1 1 percent. Similarly, at the 

other end of the scale, an IQ of 60 represents a degree of 
dullness which is exceeded by only i percent, and an IQ of 
70 represents a degree of dullness exceeded by 3 percent. 
According to this distribution, 46 percent (23-423) of the 
population falls within 10 points of 100 IQ. 

Re-interpreting the IQ. A fact which is rather disturbing but 
also quite instructive is that previous samples of the population, 
examined with the older Stanford-Binet tests, gave a different 
distribution, more closely clustered about the midpoint— a dis- 
tribution in which 56 percent of the people (instead of 46 per- 
cent) fell within 10 points of 100, and in which only 6 percent 
surpassed IQ 120, only i percent 130, and only one in a thousand 
surpassed 140; and similarly in reverse direction at the low end. 
An IQ of 140 appears much less exceptional in the newer than 
in the older results. The cause of this discrepancy is not yet 
clear. If the cause lies simply in the more adequate new sam- 
pling of the population, the IQ has not changed its meaning and 
we simply know that both high and low IQs are more common 
than was formerly supposed. But if the cause lies in the changed 
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tests thm the IQ h.s taken on a new meaning such that the new 
O of ,!o for example, is within teach of i percent of the popn- 
lln —0 thT2 ib of .40 can be reached by only one .n 

‘ 'xhriard deviation of the -10 seems to 
fFnr the meaning of the standard deviation, or SD, see pp. 6i, 
Z ) Wi*“h fider Stanford-Binet, the accepted value of the 
SD waTront .3 points of IQ, while with the new B.net the SD 
5 D / I?. . is due to the changed tests rathei 

rhTbe”e,tmpling*of the population, the following pairs 
of IQ values are equivalent: 


+3SD 

+2SD 

+iSD 

Average 

-tSD 

-iSD 

-iSD 


Stanford-Binet 

Test 

139 

126 

113 

100 

87 

74 

61 


Ne'wer Binet 
Test 
148 
132 
116 
100 

84 

68 

52 


We say these are equivalent values because the individual who 
stands i SB above the average in one test does just as well, in 
relation to his age group, as an individual who stands i SD above 
the average in another test. This whole system of measurement 
is relative and any IQ gets its exact meaning from the whole d^- 
tribiition of IQs. By use of the SD, as just illustrated, the IQ 
obtained from different tests can be reduced to equivalence 

a^ not saying that an individual should necessarily obtain 
the same IQ from different tests. Since they use different items 
and tap somewhat different abilities, he will not do equally well 
in all. He will not get the same SD score in his age gioup and 
should not get the same IQ. But if he does equally \ye , in 
relation to his age group, and gets the same SD score, then he 

should get the same IQ. . , 

To compare IQs from different tests or at different ages we 
must reduce them to a common denominator, and that denomi- 
nator is the scatter, the SD of the age group. An adequate 
sample of each age group must be tested and the average and SD 
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for each group computed. The average individual in each age 
group will then be assigned an IQ of loo, and the individual who 
stands i SD above his group average will get an IQ of ii6 (if 
we wish to adopt the new Binet Test values as our standard). 
Or we can discard the IQ and simply state the individual’s SD 
score. This latter solution would suit the psychologist, but the 
public would prefer IQs which have become familiar and carry 
some intelligible meaning. What the public does not understand 
is that this whole system of measurement is relative. The IQ is 
not an absolute quantity of intelligence. 


INTELLIGENCE IN RELATION TO AGE 

“Constancy of the IQ.” Two meanings might be attached 
to this phrase. The average IQ is loo at every age, by defi- 
nition, and therefore the average IQ is constant up through 
childhood. Moreover, as we have been arguing, the distri- 
bution of IQs must remain the same at all ages if any IQ 
value such as 8o or rzo is to have the same meaning. Con- 
stant average and distribution are necessary for this system 
of measurement. Whether the individual’s IQ remains con- 
stant is quite a different question. John might go up and 
James go down without disturbing the average or the dis- 
tribution. 

Some fluctuation of the individual’s IQ is inetdtable, since 
no psychological measurement is perfectly precise and re- 
liable. His state of health, interest and effort vary from 
day to day, and some test items suit him better than others, 
even at the same difficulty level. The e.xaminer may be a 
bit too lenient or too strict in scoring some of the subject’s 
responses— some of his definitions, for example, in the vocabu- 
lary item. It is really remarkable that intelligence testing is 
as accurate as it is, but we have to expect a change of a 
few points in IQ even when the subject is retested before 
any genuine change in his intelligence has time to occur. 
Tested voithin a voeek with the two equivalent batteries of 
the new Binet tests, children of high IQ were found to 
change about 6 points up or down, average children about 
5 points, dull children about 2.5 points, on the average, and 
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some individuals of course shifted ™re tta 

Greater fluctuation is to be expected m b ^ 
rinildren and in voung than in older cmldren. 

^ 1 aUo Jance^of 5-0 points for chance 

we cannot take seriously most of the f “ “*7^! 

■mb. Here, for example, is the record of a little girl, tested 
five times over a period of six years: 

Chronological Age Mental Age 

6 years 8 months 5 years 6 months 
71 54 

8 2 

8 7 

12 10 


First test 
Second test 
Third test 
Fourth test 
Fifth test 


6 

7 

9 


10 

o 

10 


IQ 

83 
75 

84 
82 

77 


She varies from So by only a few points up or down. 
Here is another girl with higher IQ and more variatio . 


Chronological Age 


8 

9 

10 

10 
12 


0 

1 

o 

II 

o 


Mental Age 
9 


9 

II 

II 

II 

13 


5 
4 
7 

6 


IQ 

122 

116 

113 

106 

113 


First test 
Second test 
Third test 
Fourth test 
Fifth test 

Individual records could be selected to give the impression 
of either constancy or inconstancy. Retests of many hun- 
dreds of children, brought together from several souice , 
show on the average a long-range shift of about 5 "P 

or down with a few much larger changes. On the uhole 
the individual child’s IQ remains fairly though not absolute y 
constant, and the bright child becomes the intelhgent adult. 
Thus the IQ obtained in childhood has considerable predic- 

^''HJre''we must be on our guard against an unwarranted 
conclusion that is sometimes drawn from the usual constancy 
of the IQ the conclusion that intelligence is completely de- 
termined by heredity and wholly unaffected by education 
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and. other environmental influences. The flaw- in this, argu- 
ment is the fact that under ordinary conditions the child’s 
environment remains fairly constant. Logically his constant 
IQ could be attributed either to his constant environment or 

Intelligence quotient of 25 children, 5-8 years old 
When first tested Fouryears later !’£' 


150 
145 
140 
135 
130 
125 
120 
115 
110 
105 

xww 100 

Fig. 17.— (Data from the psy^chological records of the Horace Mann and 
Lincoln Schools of Teachers College, Columbia University.) Changes in 
IQ of 25 children whose IQ was 115 on first test. During four years in 
these stimulating schools, the IQ of some of these children went up, while 
the IQ of others went down. The changes were not large in comparison 
with the whole IQ range of 0-200. The average change was a gain of 
5 points. 

to his heredity. Children relieved of the handicap of par- 
tial deafness or blindness sometimes show a definite and per- 
manent rise in IQ. Their environment has in effect become 
much more stimulating. Other pronounced environmental 
changes are bemg tried out experimentally in order to dis- 
cover how much can thus be accomplished. Knowledge cer- 
tainly depends largely on the environment but regarding 
adaptability, alertness and mental grasp we are not so sure. 
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This question will come up for fuller discussion in a later 

(p. 228). ic it reached? To deter- 

nutle'^-Sf letl oflntelUg^^^^ is an almost im- 
e tasr There are two difficulties, one in dev^mg ade- 
quate te“r»d the other in obtataing a fair sample of the 

’’°Sr;pec»ae in so ''7“ htg higt 

difficult to — 777“ tSu“ f“XI 

bright boy or girl of it, but the superior adult is more c™- 
ifentirLciful and gives the impression of being 
to perform still harder tasks if the psychologist were only 

^'ThrMw^fcg difficulty is serious. So long as pracncaUy 
all cHfen mm'ain school, age groups can b^tam^that 
are fair snnples, and accurate age norms J 
But as soon as any considerable number of children or aao 

lescents leave school, the remaimng age 

During the war of 1917-18 many thousanas 

21-30 years of age, were given the Army 
Alpha and Beta tests-a very large sample, this, but not en- 
tely representative because of numerous exemptions from 
the drafu The average score made by the recruits was equaf 
to that of 13-year children, indicating that intelligence ceased 
deXing at about that age. A shocking conclusion, so it 
seemed-adults with the Mental Age of the cMT 

In standardizing the revised Binet tests (p. loi) great pains 
were taken to obtain fair samples of ^ the age g^F ^ 
through 18 years, and also to raise the ceiling 
so that the brightest i8-year-old could show his full power^ 
The average score increased slowly beyond age 13 
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scarcely at all after 15. According to this finding adult in- 
telligence is reached at the age of 15, though doubtless with 
considerable individual variation. Other samples have shown 
some increase up to 16 or 18 years of age. 

The problem can be attacked by another method which 
largely avoids the sampling difficulty: test the same indi- 
viduals repeatedly up through the teens, with due allowance 
for the improvement to be expected from the practice in 
taking tests. Some studies of this follow-up sort have found 
no advance beyond age 14, while others have shown a con- 
tinued though slight improvement up to 18 or even 20 years 
of age (7, a 7; see also a later discussion of the Whole course 
of mental development, p. 222). 

So far as we can now measure adult intelligence, the in- 
dications are that maturity is reached at the age of 15-18 
years. One need nor be shocked at such a conclusion. It 
would be fine if we could raise the adult level, but what 
would be the advantage of prolonging the growth period 
required to reach that level.^ Is it not better to reach full 
mental power during adolescence so as to be equipped for 
coping with adult responsibilities? Learning does not cease 
when growth ceases. The intellectually live adult goes on 
learning for many years. His increasing knowledge of the 
world in general as well as of his own affairs enables him to 
deal with his environment more successfully and, in effect, 
more intelligently, even though his grasp and power may 
not increase. In handling new problems he may be no 
brighter at 40 than he was at 20, but the problems he has to 
handle are no longer strictly new, because of his background 
of e.xperience. 

The IQ of adults. If Mental Age does not increase beyond 
the age of 15-20, while Chronological Age continues its in- 
exorable advance, the individual’s IQ, computed in the usual 
way, would continually decline. At 40 the ratio MA/CA 
would be only half what it was at 20. All IQs, high or low, 
would go down by this method of computation till they all 
reached the imbecile or idiot level. To avoid this absurdity 
it is customary to take 15 years as the CA of every adult. 
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Thus a person's IQ remains constant so long as his test score 

“staceAe'^ scores, far from rising continuany during 

adult life, tend to fall off somewhat (p. 

IQ will after all decline with increasing g . 
score Quite so high at 6o as he did at 40 or 20. To hold con 
sS nrr o our d°efinitions. we should compare the individua 
oTanu a® with otliers of his own i«e. We should, for 

exampl;^t« a fair ;J42Te ® a^dTr irt 

j ^ • hi. p TO to be assigned for each raw score, ac- 
determining the ltd to oe assign For 

cording to some convention such as suggested o p. _ • 

SS purposes this system is desimble. since obviously the 

examinfav psychologist does not want to rate an old imn 

L o” W iuKUigence who is fully equal to the average for 

his age (50- 

USES AND CORRELATIONS OF INTELLIGENCE 

At the beginning of the chapter, intelligence was defined 
in a melimiLry way as inteUect put to use. It wodd be 
Ly to point lot tnLy ways in which intellectud ability ts 
“rful in meeting practical situations, but the more pomted 
question, now that psychologists have 

ing something they caU intelligence, concerns the use of th 
teled mtellfgmcl The practical question is whether the 
ndTvIdual differences revealed by the tests count for much 
in the daily activities of the child or adult. If they do, good 
use can bl made of the tests in educational and vocational 
guidance. A boy can be advised to go to college because his 
IQ is high enough to make success reasonably sure provided 

d Irfe he wll do the work. Or he may be advised ^ 
to attempt a professional career because his IQ "s ^ » 
enouo-h The vocational counselor needs to use good )U j, 
menq not depending on the results of an intelligence test 
alone but taking into account several other factors; character 
and personality, environmental conditions and prospects. 


"i 

'j; 
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Aside from the many practical applications of intelligence 
tests, it is important for the psychologist to know how the 
thing he measures counts in life. Only so can he understand 
fully what he is measuring. We have been seeking light on 
tested intelligence by examining the testing operation. We 
found that the tests were such as to demand the application 
of previously acquired knowledge for the solution of new 
and varied problems, and that high intelligence demanded 
the intellectual grasp of complicated situations. Further 
light on the nature of tested intelligence can be had from a 
study of its correlations. What can the child of higher 
MA do that one of lower MA should not undertake just yet? 
What achievements prove to be within reach of the indi- 
vidual of high IQ but not within reach of the average indi- 
vidual? 

Intelligence and scholastic success. The children of six 
years and thereabouts, who assemble each year to begin their 
formal schooling, are of all degrees of brightness except the 
lowest. They present almost a true picture of the general 
population as regards the distribution of IQ. Some of these 
children find school work easy and make rapid progress, 
“skipping a grade” once or twice in the next few years. 
Others make slow progress and have to repeat grades, and 
most of the children are strung out between these extremes 
of early scholastic success. 

There is a good correspondence between the child’s IQ, 
obtained from a test, and his school success. The correla- 
tion is especially close when each child is given an oppor- 
mnity to advance at his own rate. 

An interesting experiment on this matter was tried in a 
large public school system (New York City). From the 
8-year-old children two special classes were formed, twenty 
children in each class. All were of high intelligence, but one 
class consisted of children with IQs from 152 to 183, averag- 
ing 165, and the other class ran 20 points lower, averaging 
146. The home environments were excellent and averaged 
the same for both groups. During the three-year continu- 
ance of the experiment each child was allowed to advance 
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at his own rate, under the supervision of good 
The result: both classes advanced much more rapidly than 
an average group, and the class of the highest IQs out- 
Lped the other. It was definitely superior in the more 
difficult and complicated work such as fractions, science and 
the understanding of connected passages, while the two 
classes were about equal in simpler work such as ordinary 

the higher grades of the elementary school are reached, 
the chuLn of low IQ lag and reach their limits. Probably 
an IQ of 90 is needed to master the regular work of the eight 
grades of 100 to finish the junior high school, and of no to 
do a sksfactory job with the senior high school curricu un^ 
though these numbers are only rough indications. Many 
colleges try to limit the freshman class to those of superior 
ability, succeeding to such an extent that intelligence tests of 
freshmen show them to represent a high selection from the 

^Tu?\he°cires7ondence between test score and academic 
achievement is less close in the secondary than m the e e- 
mentary school and still less close in college. The correla- 
tion between IQ and school work goes down from .75 ” 
the lower grades to .60-.65 in the secondary school and to 
.50 in college. The reason is, in part, that the college group 
is so highly selected. Those absolutely incapable of doing 
the work have been eliminated and the achievement of the 
student depends very largely on his interest. ^Some students 
of hi^h intelUgence prefer to direct most of their energies 
elsewhere, and some, it must be admitted, prefer to loaf tor 
a few years. In short it is often a question of motivation 
rather than of ability. 

Intelligence and genius. A very high IQ is no guarantee 
of success in science, literature, art, politics or business, be- 
sides the matter of motivation there is the question of specm 
abilities. One may have high intelligence without special 
ability in music or writing or leadership. In fact the cor- 
relations between these special abilities and intelligence, so 
far as they have been measured, are rather low though always 
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positive. Yet it is very doubtful if anyone can make a great 
success in any special line without having high general intel- 
ligence. Though the great geniuses of the past were not 
subjected to an intelligence test, an estimate of their IQ can 
sometimes be made on the basis of their performances during 
childhood. These gifted individuals seem always to have 
been very bright children. When we find Ralph Waldo 
Emerson composing a long poem at the age of ten, of which 
the following lines are a sample: 

“Six score and twenty thousand ’gan the fray. 

Six score alone survived that dreadful day,” 

we say that the performance is beyond his years, and that his 
mental age exceeded his chronological age, and his IQ must 
have been well over loo. Similar indications are found in 
the childhood records of all great men whenever those rec- 
ords are at all adequate. Other qualities besides intelligence 
stand out in the records which must have contributed greatly 
to their greatness later in life— such qualities as persistence of 
effort, confidence in their own powers, force of character, 
ambition or the desire to excel, and often a passionate fond- 
ness for some chosen field. The intense concentration of 
the genius in his own field is something most of us never 
experience in our own lives ( 26 , Vol. 2). 

Intelligence and occupation. A certain minimum intellec- 
tual ability is needed for success in any given occupation. 
In routine clerical jobs, an MA of 10 years is about the lower 
limit for acceptable work. For higher clerical work the 
minimum is much higher, and it is still higher in the profes- 
sions. Occasionally a boy’s parents are determined he shall 
be a professional man, though his IQ is not over 100. The 
boy puts forth the most strenuous efforts but is unable to 
“make the grade.” One might expect young people to 
choose their lifework with due regard for their ability to 
do the work, but this expectation is only partly supported 
by the facts. On the average, to be sure, professional men 
score the highest in intelligence tests, bookkeepers and clerks 
rather high, mechanics fairly high, unskilled laborers the 
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lowest; but the spread of scores in each occupation is enor- 
mous (Fig. 1 8). Some professional men get low scores and 
some laborers high scores, the most intelligent laborers sur- 
passing the least intelligent doctors and lawyers. As things 
go today, with little expert vocational advice, many men are 
misfits in their chosen occupations. 

Now here is a challenging fact: children grade off more 
or less according to the occupations of their fathers. The 
children of professional men and executives score highest in 
an intelligence test, the children of unskilled laborers lowest. 
This gradation is found in many localities and in various 
countries. A sample of the results is shown in the adjoining 
table. 


IQ AVERAGES OF CHILDREN WHOSE FATHERS ARE IN 
DIFFERENT OCCUPATIONAL GROUPS 


Occupation 

Average IQ 

of Fathers 

of Child 

1. Professional 

116 

11. Semiprofessional and managerial 

III 

III. Clerical, skilled trades, and retail business 

107 

IV. Rural owners: farmers, etc. 

95 

V. Semiskilled, minor clerical, and minor business 

104 

VI. Slightly skilled 

99 

VIL Day laborers, urban and rural 

96 


These are the averages obtained by Terman & Merrill {21) 
from their sample of the U. S. population. Similar occupa- 
tional differences have appeared in test results obtained in Eng- 
land (6); in Soviet Russia (2^); in Poland (21); in Czecho- 
slovakia (55); and in Japan (14). 

The table shows averages only. The range of intelligence 
among the children of each occupational group is almost as 
wide as the range for the whole population. Bright children 
as well as dull children are present in every group. The 
distributions of the children, even more than of their fathers 
in Fig. 18, overlap extensively. The absolute number of 
bright children emerging from the less intellectual occupa- 
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tions is very large, but the intellectual occupations furnish 
much more than their quota of bright children, especially of 

-- of pamms is on|y. 

•a minor factor in determining the intelligence 
dren, we ask why it should be any factor at all. Why should 
children differ at all in intelligence according to the occupa- 
tions of their parents? Several explanations are possibl^ 
Accordino- to the environmmtal explanation the childi 
who grow up in the homes of intellectual parents are stimu- 
lated to intellectual activity throughout childhood and ^ 
sequently develop high intelligence, while those in unintel- 
lemial homes lack the necessary stimulation. According to 
the explanation by heredity, parents who are naturally intel- 
ligent tend to have children who are naturally intelligent, 
while the naturally stupid parents pass on their inferior 

^^We'^could choose sides and debate these two alternatives 
without ever reaching a decision. The mere fact that chil- 
dren resemble their parents in intellectual activity proves 
nothincy for either heredity or environment, since the parents 
who provide good heredity usually provide good environ- 
ment as well. With the men in every occupation difteiing 
as much as they do in inteUigence, with parents differing as 
they do in attention to their children’s mental development, 
with the children of successful men often very weakly moti- 
vated and the children from the less inteUectual occupations 
sometimes very strongly motivated to rise in the world, too 
many variables are involved for any clean-cut study ot 
heredity and environment. The whole question is consi - 

ered in a later chapter (p. 228). 

Urban and rural intelligence. Country children have 
usually been found to make lower intelligence test scor^ 
city children. The city children average about 100 IQ 
a little higher, the country children about 90-95, with the 
usual wide range in each group. Here again the question of 
heredity or environment can be raised. The city and its 
occupations may attract the more gifted individuals, or the 
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city environment may be more stimulating to intellectual ac- 
tivity. Exactly how the city environment is superior is not 
easy to see, though the city dweller is apt to assume it so, as 
a matter of course. The majority of eminently successful 
men as judged from Who’s Who were born in cities and 
towns, but about 23 percent of them were born on farms, 
and sometimes the rural environment was distinctly stimulat- 
ing, especially perhaps to the future scientist ( 30 ). 

The rural average is not always below the urban. In one 
of the fairest samples ever tested, all the children born in 
Scotland on four particular days in 1926 were given the 
Stanford-Binet at the age of 9-10 years. The average IQ of 
these 874 children was almost exactly 100, and the SD of the 
distribution was 15.6 points. The country children averaged 
just as high as the city children. It is pointed out that all the 
country schools in Scotland are supplied with well-trained 
teachers ( 18 ). 

One reason for low scores by the country children is that 
the tests, prepared as they are by city people, unintentionally 
draw on the city child’s environment more than that of the 
country child. Consider the following test item, a disar- 
ranged sentence to be put in order 

for the started an we country early at hour 

The country child would have to substitute “city” for 
“country” in order to make good sense. Many similar exam- 
ples can be found in the standard tests (/a). The country 
child’s mind may be as active as the city child’s but occupied 
with different things. 

The same question can be raised regarding children from 
different occupational groups. Are the tests, prepared by 
professional people, equally fair to all the groups, including 
those engaged in mechanical and outdoor work? As soon 
as we attempt to compare children from different environ- 
ments, the question comes up whether the test items are 
equally fair for all. 

Intelligence in different races. As students of psychology 
we have no racial prejudice and do not care which race is 
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superior in intellectual cK^a^ should hate 

equal. We should hke » ®S rior dviUza- 

tJbe taken in by deceiving appearances 

tion is no criterion of supenor “ Sy rhe 

no nation has crated tts ^ The 

greatest nations have been g ^e 

Sn;Xtet&^ Egypmns. Can we u* the 

intelligence tests for companng “““ ttsteTin American 
Children of severd ““ ‘'f wSte, Chinese 

“rrt:1S r«rfa"C, mia. and 
SegS:er“rrar"some results obtained in California 
by use of the man-drawing test (/o). 

Children of White American parents 
Children of Chinese and Japanese parents 

Children of Indian parents 0^ 

Children of Negro parents 

There are f “di^^^htdT^^Srel 
rS-"™'^ng iligher average scores than the 

r"' 

Cal One race or nation differs in its hereditary mental ca- 

m^the Italian (b) All races are potentially equd, but tie 
Wto SlTdoi not develop his full -P”'!' b-- ^ 

pnvironment is not intellectually stimulating. ^ ^ . 

cifntt to make it almc« impossible to consmuct a est 
Si be equally fair to aU, A test prepared by Euro- 
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peans or Americans is almost sure to include items which are 
unsuited for individuals from radically dilferent cultures. At 
first thought the man-drawing test, the form board and the 
maze should be fair to individuals from any culture group. 
But there are subtle differences in background. When the 
tests call for rapid work they penalize children from com- 
munities where speed is of no account. When they require 
the subject to rouse his energies and do his level best they 
penalize groups accustomed to exert themselves only in 
serious situations, and favor those accustomed to competitive 
games and stunts. How much allowance should be made for 
these factors when comparing different races or communities 
we can only guess, and therefore our intelligence tests at 
present are of little use for proving or disproving racial dif- 
ferences in intelligence (is, lO- 

One sure conclusion can be drawn from intelligence tests 
of racial and national groups. Within each group there is a 
wide range of ability. Some Indians surpass the Chinese 
average. Many negroes surpass the white man’s average. 
Of the European immigrant groups that test rather low, 
some individuals have passed the severe test of obtaining the 
Ph.D. degree. Individual differences, in short, are much 
more important than group differences. From an individual’s 
race or nationality you can infer practically nothing as to 
his intelligence. 

Intelligence and conduct. It is an important question 
whether the more intelligent person is apt to have the better 
character. Such a relationship would be expected, since the 
more intelligent person would better understand the social 
effects of his conduct. Understanding the world better he 
should be more eager to participate in the best that society 
is seeking to accomplish. But if his interests are wholly self- 
centered, his intelligence will merely make him shrewder 
and better able to keep within the limits of the law or to 
cover his tracks when he transgresses those limits. 

Attempts to measure goodness of conduct and to correlate 
this variable with intelhgence have usually shown a positive 
correlation though not a very high one. The most intelli- 
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gent individual is not necessarily rated the most moral or the 
most co-operative, but the tendency is m that direction. 

Bad conduct may result from a disproportion betwe^en the 
individual’s abilities and the duties assigned him If his job 
is below his intellectual level, he may become heedless and 
mischievous. An intelligent employee on a dull routine task 
is likely to be a slacker and a quitter. On the other side, 
one whose intelligence is inadequate for his assigned work 
is constantly humiliated by failure, and is like y to ecome 
sullen and rebellious-in short, to develop an antisocial feel- 
ing A dull big boy in a school grade too high for his 
mental age finds it much pleasanter out of school and may 
drift into habitual truancy and so make a start toward con- 
duct forbidden by the community, i.e., toward delinquency 
Some criminal careers begin in just this way, and m such 
cases low intelligence is an indirect factor in antisocial con- 
duct. But notice that it is not low intelligence alone that 
gives rise to delinquency, but low intelligence combined with 
social demands (here school demands) which are unsuited to 
the individual’s ability. When the school, perhaps by the 
introduction of shop work, provides an opportunity for such 
a boy to enjoy a measure of success, his career is apt to be 
very different. 

Since the invention of the tests, much attention has been 
paid to the intelligence of criminals and young delinquents. 
The first studies indicated that a majority of delinquents were 
feebleminded, but with the improvement of test methods the 
findings have taken on a different color. It now appears that 
only a small fraction of delinquents are really feebleminded. 
Some are average and a few rather high in intelligence, but 
an IQ of 80-90 can be regarded as typical. As a whole, 
juvenile delinquents are rather a dull lot, but better in per- 
formance tests and especially in mechanical aptitude tests 
than in tests like the Binet or the Army Alpha. Adult 
criminals average higher than the juvenile group, for several 
reasons. The most stupid ones are early confined in institu- 
tions for the feebleminded, and the opportunities for gain (as 
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in racketeering) draw in a number of young men of average 
or even superior intelligence. 

The cause of delinquency and crime is not to be found in 
any one factor, whether low intelligence or emotional insta- 
bility or poor home environment or inferior neigh!)orhood 
conditions. Sometimes one factor and sometimes another 
appears to be more influential. An ad(jlescent girl, badly 
managed at home, may drift into sex misconduct, c.specialiy 
if she is handicapped by low intelligence. A boy seeking 
adventure joins the gang in his rough (m careless neighbor- 
hood and is drawn into lawless exploits. Some individuals, 
however, resist environmental pressures so well that they 
hold to a steady course in spite of many adverse factors 
(2, ip, 20, 23, 23). 

What the correlations show regarding the nature of intelli- 
gence. There is nothing in the correlational results to throw 
out our previous conclusion that intelligence, as tested, calls 
for knowledge, adaptability to a new situation, and grasp of 
the essentials of the situation. We can now see that the te.sts 
do not measure the whole reach of these abilities, as we find 
them in superior adults. The tests are most adequate as an 
index of ability to master the school subjects, but they also 
serve as a partial index of aptitude for the more intellectual 
occupations, and of ability to comprehend society and keep 
out of antisocial activities. 

Intelligence can probably develop in different directions 
according to the individual’s environment. The tests are 
fairly successful in tapping what is common to children in 
the same culture group, but are not adapted for comparing 
radically different groups. Even city and country children, 
or children from different occupational groups, cannot be 
compared with complete fairness, though the differences 
found between such groups are small as compared with the 
differences between individuals. 

Summary of the chapter. The nature of intelligence, as 
summarized in the preceding paragraph, has been one main 
theme, the other being the methods of testing intelligence 
and of stating the results of an intelligence test. Special at- 
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tendon was given to the IQ, its distribudon in the popnk- 
don, its constancy in the individual, and its teal meaning. 
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Personality 


S TILL keeping to our general theme of individual differ- 
ences, we turn now from differences in ability to those 
less measurable but often very striking characteristics of the 
individual which fall under the head of character and per- 
sonality. Character refers mostly to conduct that can be, 
called right or wrong, that meets or fails to meet the accepted 
s^ial standards. Personality refers to behavior which, 
though not necessar% right or wrong, is„p.leasing or offen- 
sive to other people, favorable or unfavorable to the indi- 
vidual’s standing with hiy fellows. The distinction is not 
always sharp and for our prposes may be disregarded. 

If your friend, in applying for a position, has named you 
as one of his references, you will be asked by the appointing 
officer to tell what you know of the candidate s ability and 
experience, and also what you know of his personality. In 
replying you state, so far as you conscientiously can, that the 
canffidate has a pleasing yet forceful personality, that he is 
energetic and persistent but cheerful and even-tempered, 
self-reliant without being selfish, and that he co-operates well 
with other members of a group. There are literally thou- 
sands of adjectives that can be used to characterize a person- 
ality, and certainly these qualities are of immense importance 
in work, in the home and in all forms of social life. 

A moment’s thought shows that these adjectives are prop- 
erly adverbs. They tell how the individual behaves. One 
person behaves in a pleasing way, another in an irritating 
way; one acts energetically, another languidly. Personality 
words are not names of different activities, but names of 
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qualities of behavior. Any little act may “reveal the per- 
sonality” by showing the individual’s characteristic style of 
action. PersonaIit)t, can be broadly defined as the total 
quality of an individual'’ s behavior. 

A 'Qerspjmlity trai^ is sqrne particular quality of behayior, 
such as cheerfulness or self-reliance. The total personality 
would be the sum of these traits, except that it is more than 
a mere sum of separate qualities. It has some unity. For 
example, a certain person is not merely cheerful and self- 
reliant; he is cheerfully self-reliant, iinother person is peev- 
ishly dependent, and still another may be cheerfully de- 
pendent. Each individual has his own style or quality which 
is only roughly characterized by naming his traits. 

Personality is potentially the most interesting part of psy- 
chology. If a psychologist is asked to “Tell us something 
about your subject” he will probably ask his audience to be 
more specific. “What topic would you like to have me dis- 
cuss?” “Oh, tell us about personality,” is usually the answer. 
“Well, what would you like to hear about personality— in 
case I know it myself?” The two most likely questions are: 
(i) how to judge personality, and (2) how to develop and 
improve personality. “Tell us how to size up a new ac- 
quaintance, so as to know whether he is going to wear well. 
And tell us how to get personality ourselves.” This second 
question broadens out when one is responsible for other peo- 
ple. A parent, teacher, priest, psychiatrist or psychological 
adviser wants to know how to improve the personality of 
other people. 

When addressing students, the psychologist is not going 
to hand out a set of mechanical rules for judging or improv- 
ing personality. His job with students is to lead them to 
some basic knowledge. Just as the electrical engineer bases 
his practical control on scientific knowledge of electricity, 
so the psychological engineer must proceed from a knowl- 
edge of cause and effect. 

The present chapter gives a scientific approach to the 
problem of judging personality, and the following chapter 
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looks into the question of causes or sources such as must be 
known by anyone who seeks to improve personality. 

DESCRIBING PERSONALITY 

It is not easy by any means to give an adequate picture, 
description or characterization of an individual’s personality. 
It is not easy to obtain an intelligible description from those 
who know him. You may be interested to learn about a 
certain person so as to judge whether he will make a good 
friend or a desirable addition to your group. You wish to 
know whether he will be a congenial and useful member of 
the group. Someone who knows him teUs you, Well, hes 
this sort of a man,” and goes on to relate an incident or 
example of the individual’s behavior, leaving you to draw 
your own conclusions. Instead of dramatizing in this way, 
your informant may be more analytical and apply a number 
of descriptive adjectives to the person. Either the dramatic 
picture or the analytical description is likely to leave you 
with a false or inadequate impression of the unknown man. 
An adjective by itself is abstract and you may go wrong in 
giving it concrete meaning. An incident show's how the per- 
son behaved in a concrete situation, but you wish to know 
how he would behave in other situations. 

Perhaps your informant tells you he has found the person 
in question very congenial. That is something worth know- 
ing, but it is not enough. Because A and B are congenial it 
does not necessarily follow that A and C will be so. Con- 
geniality is a relation between two (or more) people and 
depends on the interaction of personalities. If we make a 
study of happy and unhappy marriages, hoping to discover 
what personality traits make for the one or the other, we 
find all kinds of people happily married and all kinds un- 
happily. We find some very amiable people unhappy and 
some unamiable ones perfectly contented. The aggressive 
and the yielding, the touchy and the thick-skinned, the stable 
and the unstable,. aU may be either happy or unhappy in 
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wedded life. It depends on the interplay of personalities and 
to some extent on external circumstances (5a). 

From such facts as these some students of the subject draw 
the conclusion that personality is not an individual matter. 
They say it is a relation between individuals. They deny 
that the individual has any personality apart from his associ- 
ates, and ridicule any attempt to describe an individual’s sep- 
arate personality. Such a conclusion, however, goes far 
beyond the facts and is quite inconsistent with certain facts. 
Though all kinds of people are happily married, it does not 
follow that you could mate two individuals at random and 
assure them of wedded bliss. Individuals differ, and there- 
fore pairs of individuals differ. If the individuals were all 
alike and neutral in respect to personality, then pairs of indi- 
viduals also would be all alike, which is obviously contrary 
to the facts. 

Nor should we accept the assertion that personality reveals 
itself only in social life. An irritable man quarrels with his 
tools, a persistent man sticks to a lonely task. A man may 
“let himself go” when alone more than in company. He may 
like to give vent to a buoyant joie de vivre by singing at the 
top of his lungs, but does so only when safely out of hearing. 

But what can we mean by saying that a person now dozing 
in an easy chair is a friendly person, or irritable, persistent, 
vivacious, or that he “possesses” any other trait.^ We mean 
about the same as when we say that he possesses a certain 
ability, unused at the moment. Our evidence in both cases 
is that we have “seen him do it.” We assume with good 
reason that he still retains, carries around with him, the abil- 
ity or the trait that he has demonstrated in active behavior. 
Personality is a relatively permanent structural characteristic 
of the individual (p. 27). 

Dimensions of personality. Of the enormous number of 
trait names in common use, many come in pairs of opposites, 
as cheerful-gloomy, masterful— submissive, kind-cruel. Be- 
cause opposites are so convenient we easily slip into the error 
of classifying people as either cheerful or gloomy, as if 
these were two sharply separated classes. The distribution 
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curve (p. 6i) stands as a warning. People do not fall into 

* nrKis-tr cr^otter all the wav from one ex- 

contrasting types. They scatter au me w 

treme to the other, with the greatest number falling in the 

middle of the range. So we find whenever we are able to 

measure people in any respect It may not be P^^ible jo 

measure cheerfulness but certainly people are more or les 

cheerful rather than either cheerful or gloomy. The best 

way to utilize the everyday vocabulary of trait names is to 

place a pair of opposites at the ends of a Ime and regard this 

line as a dimension of personality, with individuals located at 

different parts of the line. 

These dimensions are analogous to the verbal, numenca 
and spatial abilities which are dimensions of ability. Ihe 
question is whether any outstanding dimensions can be identi- 
fied in the field of personality. By using pairs of opposites 
we could find names for hundreds of possible dimensioris, but 
they would not be wholly different. The many traits do^t- 
less overlap and could be reduced to a smaller number. The 
correlation method provides a check. Arrange a good sample 
of the population along the cheerful-gloomy dimension, and 
arrange the same individuals along the kind-cruel dimension. 
If the order of individuals is nearly the same in the two ar- 
rangements, i.e., if the correlation between the two arrange- 
ments is high, the two dimensions are largely the same. If 
the correlation is low they are the same to a slight extent. If 
the correlation is zero they are separate and independent di- 
mensions, like latitude and longitude in geography. It would 
be fine if personality could be reduced to a small number, 
say a dozen, of independent dimensions, but so far we have 
no evidence that this is possible. Correlation does at least 
enable us to systematize to some extent the chaos of person- 
ality traits. Certain traits, shown by their high correlation 
to have much in common, point toward the existence of some 
less obvious, deeper-lying trait. So a science of personahty, 
or at least of individual differences in personality, is being 
gradually worked out. 

One obstacle in the way of any penetrating analysis of 
personality is our inveterate tendency to tell how we like a 
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person instead of seeking to discover what it is about him 
that we like or dislike. We say he is pleasing, interesting, 
useful or in some similar terms state his value to iit. Often 
we give our impression of his moral value, by calling him 
good or bad. None of these value judgments really describe 
the individual. We need to ask in vjhat avay he is pleasing, 
interesting, good or bad. We need to lay our own feelings 
aside and see him as objectively as possible. Even if he is 
offensive to everyone else and not merely to ourselves, so 
that he must be “really” offensive, calling him offensive does 
not get us far toward a description of his personal character- 
istics nor help us much if we undertake to improve his per- 
sonality. As soon as we try to be more specific we find our- 
selves forced away from valuation toward a study of cause 
and effect. Offensiveness is only an effect; we must discover 
the characteristics of the individual that make him offensive. 

JUDGING PERSONALITY 

To the student who desires to develop his power of judg- 
ing character and personality the psychologist can offer no 
easy short-cut system of rules and signs. He has no faith at 
all in astrology, for it seems to him that the distant stars can 
have about as much influence on your behavior and fortunes 
as your actions have on the star. Coming down to earth, 
you may find the psychologist not quite so skeptical regard- 
ing the anatomical signs stressed by some self-styled charac- 
ter analysts, like the shape of the chin or size of the nose; 
for the bodily structure and the behavior of the individual 
both belong to the same organism. But the psychologist 
would expect only very low correlations between anatomical 
and behavioral traits, and the correlations he finds are actually 
too low for any practical use (22). From a person’s fore- 
head, nose or chin you can learn practically nothing regard- 
ing his character. When the character analyst is successful, 
it is by observing the subject’s behavior and not his mere 
anatomy (/j). You can learn something from the subject’s 
facial expression, or from his speaking voice, or from a two- 
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mmute silent film of the subject in action (8). You cp 
learn something from his written themes or essays and the 
expert can even make some fair deductions from his hand- 
writing. Some people reveal their personal traits more freely 
Ian others, some traits are more open than others to inspec- 
tion and of two judges, both afforded the same opportunities 
f or Observing an indkdual, one will obtain a much truer and 

fuller impression than the other. , . , , 

To be a good judge of character, you obviously need ex- 
periencc. You most know the particular person to be judged 
and other persons to compare him with, and you need expen- 
ence in checking first impressions against later acquaintance, 
and in viewing people objectively, not as friends or enemies 
but as persons in their own right, with their own problems 
and their own resources and handicaps. 

Tnterviewing. It has been said that to know a personality 
vo'^st live with the individual for three months, preferably 
Ling him in a variety of situations. A vocational or psy- 
chological adviser has to get along with somewhat less_ than 
this An hour’s interview must often suffice. A good inter- 
viewer quickly establishes “rapport,” by winning the sub- 
ject’s confidence, putting him at his ease as far as possible, 
overcoming the subject’s tendency to be on the defensive or 
to assume a pose, and in short securing the subjects co- 
operation in the effort to understand his problems, assets an 
liabilities. The good interviewer has a genuine interest in 
people and still maintains the objective attitude. Since he 
interviews many individuals, his real task is that of comparing 
one with another. He must place them to some extent in 
the same situation, following a standardized plan which is 
however somewhat flexible and responsive to the person in- 
terviewed. From the information given by the subject and 
from his behavior, the interviewer is able to form some judg- 
ment regarding his personal characteristics. The good inter- 
viewer avoids premature judgment. Knowing that first im- 
pressions are often misleading he maintains the attitude of 
suspended judgment till the subject has a good chance to 
revLl himself. Even the best interviewer makes some mis- 
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takes, if only because the same visible behavior does not 
always spring from the same cause. The subject who will 
not look you straight in the face may have a shifty character, 
or may be very docile and submissive, or may simply prefer 
some less interesting object to fix his eyes on while thinking 
out the answer to your question. Good interviewing is a 
fine art (/, 40). 

The case st udy . A person becomes a “case” because of 
some breakdown or misconduct, usually, and the study is 
aimed at his rehabilitation. . The methods have already been 
indicated under the head of “case history” in the first chapter 
of this book. His parents or other early associates and espe- 
cially the subject himself are interviewed for the purpose of 
reconstructing his personal history during the most formative 
years. His academic and occupational history are scrutinized. 
He comes under the eye of several specialists who observe 
him from their respective points of view and bring their find- 
ings together in staff meeting. His abilities are tested. His 
desires, hopes and plans, his goals and the means he tends to 
adopt for securing his goals, are part of the picture. The 
whole inquiry is directed toward a recommendation as to 
how the subject may best be put on his feet, and as far as 
possible he himself has a share in formulating this recommen- 
dation and accepts it as the most hopeful plan of action. 
Subsequent check on the success of the recommended “dis- 
position of the case” is an essential part of the whole pro- 
cedure. 

Though so incisive a case study is seldom possible except 
where the subject has got into trouble and is in desperate 
need of help, the college student would probably derive some 
benefit from being the subject of a somewhat similar study, 
and the student of personality would learn something from 
conducting such a study. It might be feasible for two stu- 
dents to collaborate, each serving as subject to the other, as 
in a laboratory experiment. The two should be reasonably 
congenial but not emotionally attached to each other— for the 
study must be objective. Without attempting to reach the 
deep undercurrents of personal life, the study could bring 
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out the background, interests, attitudes, goals and traits and 
work up to a comparison of the two personalities. ^ 

The individual student may even find it instructive o 
himself as a “case,” and examine his interests, hopes and pro - 
pects, viewed in the light of his life history, with emphasis 
In formative influences in family, neighborhood school, 
and the satisfactions and frustrations of his life so far. In - 
mate personal autobiographies of young adults sometimes 
make wry illuminating sources for the study of personality 

(7, ao,ay). 

PERSONALITY TESTS AND MEASUREMENTS 

In describing an individual we compare him directly or 
indirectly with others. If we do not think specifically o 
any other individuals at the moment, we compare him with 
the general run of people. Experience with various people 
has given us a rough idea of the average person and of the 
scatter along any dimension. It is the same in judging per- 
sonality as in judging ability or even bodily size. ^ hen we 
exclaim, “Isn’t he a big fellow!” we need not be thinking of 
anyone else except the individual now before us but we are 
evidently comparing him implicitly with the average and 
range of people with whom we are familiar. If we should be 
transported to Brobdingnag, where all the inhabitants^ are 
giants, our scale of bigness would be altered and our big 
fellow” would appear comparatively small. In the same way 
a companion whom we think exceedingly grumpy may later 
seem a very mild case by comparison with certain other indi- 
viduals. One approach to a science of personality is by way 
of individual differences. Attempts are made to locate indi- 
viduals on various dimensions of personality, and to measure 
personality traits as far as possible. The numerous methods 
used are classified under the head of rating scales, question- 
naires, and personality tests. 

Rating scales. Instead of saying that a person is very per- 
sistent,” “moderately so,” or “lacking in persistence,” we 
must attempt to be more precise and quantitative. There are 
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many situations where an adviser or supervisor will make 
good use of accurate estimates if they can be obtained. 
Teachers are rated as to teaching ability, students as to prom- 
ise of academic and other success, army officers in respect to 
general value to the service. Promotions and other impor- 
tant decisions are sometimes based, in part at least, on such 
estimates. 

An estimate can be expressed as a percent, the most cheer- 
ful person imaginable being called loo percent cheerful, the 
average person 50 percent, the low extreme o percent. Or a 
scale running from o to 5 can be used, o and 5 being used for 
extreme cases, i and 4 for markedly high or low individuals, 
2 for just below average and 3 for just above average in the 
designated trait. The “graphic rating scale” is convenient. 
A certain dimension or trait is represented by a line and the 
individual’s estimated place in this dimension is denoted by a 
check mark somewhere along this line. For example, rate 
some acquaintance in the six traits shown in Fig. 19. Or take 
two acquaintances, denoted by X and Y, and rate them both 
on the same chart. 

The average individual in any trait belongs at the middle 
of the line. Raters are likely to commit the “generosity 
error ” by placing their a cquaintances on what seems to be the 
jnore desirable side of the average. Some raters are more 
generous than others, but there are statistical means for cor- 
recting this error, provided the same rater rates a large num- 
ber of individuals, so that his distribution can be compared 
with the normal distribution (/o). 

Another error is known as the “halo effect. ” If an indi- 
vidual creates a favorable impression by his excellence in one 
trait, you are apt to rate him near the top in every trait with- 
out discrimination. If he has created a bad impression at one 
time, you find it difficult to shake off that impression when 
rating him in various traits. 

The main advantage of using such scales is that the judg- 
ments of two or more raters can be pooled and averaged. 
Any single rater is likely to be one-sided or prejudiced, but 
the prejudices of different raters will often be in different 
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Fig. io.-A graphic rating scale. In rating a person for energy, place him 
at the left of the line if he has no energy at all, and at the very right it 
he shows an enormous amount of energy; if he seems just about at erage 
place him near the middle. The distribution curt'e at the top is intended 
as a warning against the tendency to place everybody at one extreme or 
at other, and against the tendency to place everybody indiscriminately i 
the middle. With a large number of individuals rated in any trait, the 
marks should scatter about the mode in a distribution curve. 


directions and neutralize each other, leaving a fairly unbiased 
average rating. Apart from prejudice, the different raters 
have seen the subject in different siwations and obtained dif- 
ferent impressions which need to be combined into the final 
rating in any trait. 
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In order not to present too optimistic a view of the value 
of pooled ratings, two qualifications should be mentioned. 
First, different raters may have the same bias, and their com- 
bined ratings will retain this bias. High school teachers rat- 
ing a student have seen him mostly in the classroom and 
cannot easily escape the halo effect of the student’s classroom 
performance. They may agree in rating a student low in 
the scale of ambition, while others seeing him in another sit- 
uation would come away with quite a different impression. 

The second qualification is that it does no good to pool 
ratings unless the single judgments are better than a mere 
guess. If three judges assign ratings to an entirely unknown 
individual, X, merely pooling the ratings will not yield any 
approximation to a true judgment. But if each judge has 
even a slightly true impression, their combined judgment 
tends to be truer still {2^, 55) . 

(^hen two or more observers are in a position to rate the 
same individual, there are two ways of combining their im- 
pressions. Each may make his rating independently of the 
others, the ratings being simply turned over to the computer 
who determines the average rating Or the observers may 
meet and compare notes, and attempt to agree on the proper 
ra rin g for the individual. Which method will give the truer 
ratings?— a nice little question in social psychology, and an 
important question for the student of personality. There is 
something to be said on both sides. Discussion is likely to 
bring out points not duly considered by some of the single 
judges, and one judge may have noticed important facts not 
known to the others. To that extent discussion is the better 
method. On the other side, a biased judge may over-persuade 
his colleagues and have undue influence on the final rating. 
And there are subtle forms of bias. The observer’s own per- 
sonality is a factor in his impressions of another person {2S). 
The judge may be especially synmathetic or unsympathetic 
with the subject’s personal traits, ttt is obviously difiicult to 
check the validity of any personality rating, but as far as 
present evidence goes, discussion has a slight edge on the 
method of pooled independent judgment^ ((f, 20, 5^). 
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The reliability of ratings, as distinguished from tliOT va- 
lidity (p. 71), is determined by seeing how closely different 
iudges, working independently, agree in rating the same in- 
divfduals. Fairly good reliability (up to 80 or .90) has been 
obtained when the rating scale is carefully pr^ared and 
when the judges are well-trained and have sufficient ac- 
quaintance with the persons judged. 

■ (Self-ratings are found on the whole to run higher, m de- 
* sin^ble traits, than ratings by other people, but there are 
! exceptions and the tendency toward self-aggrandizement is 
i largely offset by a tendency to rate oneself as about aver- 

■ ^^Questionnaires, In general a questionnaire is a list of ques- 
tions to be answered in writing or by checking \es or 
“No.” It may be intended to obtain information on any 
matter. There is a special psychological type of question- 
naire designed to lead an individual to reveal where he stands 
alono' a given dimension of personality. Suppose the dimen- 
sion'^extends between the extremes, “finding trouble^ ev^y- 
where in life” and “finding no trouble at all in life. The 
appropriate questionnaire lists a large number of troubles. 


LIST OF POSSIBLE TROUBLES 


Poor general health 
Physical inferiority 
Poor appetite 
Insomnia 

Disagreeable dreams 
Mysterious aches and pains 
Spells of dizziness 
Nervousness 
Persistent tired feeling 
Persistent headache 
Persistent worry 
Persistent irritability 
Loneliness 
Ennui 

Lack of true friends 


Shyness 

Lack of self-confidence 

Mind-wandering 

Foolish fears 

Remorse 

Being criticized 

Being humiliated 

Being misunderstood 

Bad luck 

Unfair treatment 

Constant failure 

The insecurity of life 

The futility of life 

The wickedness of people 

No pleasure in life 
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The subject is asked to indicate which of these are genu- 
ine troubles in his own life. The list usually consists of 
direct questions and may go into much greater detail. 

The troubles included in the list are supposed to depend 
on the individual rather than mainly on accidents of his en- 
vironment. A high trouble score suggests that the individual 
may need some expert advice in adjusting himself to his en- 
vironment. These trouble scores vary enormously. A list 
containing about 200 trouble questions (54) was given to a 
large freshman class and the scores ranged from near zero to 
over 100, with the average about 35. Not all who report 
many troubles are “neurotic” in any proper sense, and not 
all patients whom the psychiatrist regards as “psychoneii- 
rotic” get a high trouble score in the questionnaire, though 
most of them do (ij). Probably a neurosis consists not so 
much in being aware of many troubles as in “caving in” 
under their weight. 

(3l trouble questionnaire has a rather high reliability in the 
sense that subjects do not change their scores much on a 
retest) They may change the answers to a few questions but 
still they check about the same total number of items. The 
question of validity is more difficult. Validity depends on 
the use to be made of the scores. If the purpose is to dis- 
cover individuals of “neurotic tendency” who are likely to 
have a nervous breakdown or to become seriously malad- 
justed, the best check is to give the questionnaire to a large 
number of individuals, say freshmen, and to follow them 
through their college course and determine whether those 
with large trouble scores do develop personal difficulties 
from which those with small scores are free. On this basis 
the questionnaire is found to have some validity but not very 
much, since some students with large scores come through 
all right, while some with small scores allow their personal 
affairs to become terribly tangled (12). 

If our object is to select the best candidates for a certain 
job where emotional stability is an asset, we must remember 
that the subject can easily misrepresent himself in filling out 
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a questionnaire. If he wants the job, say a government posi- 
tion, he can be coached in advance to make a low trouble 
score; so that a Civil Service Commission cannot legitimately 
use such a questionnaire. If he does not want the job, as in 
case of some drafted recruits to the army in time of war, 
he can be coached to give a very large trouble score in the 
hope of being assigned to a non-combatant service. Of 
course the malingerer is running the risk of being detected 
in a subsequent individual examination. Most individuals 
give sincere answers but a few sly liars can spoil the ques- 
tionnaire for use in any highly competitive situation. 

But if our object is to study individual differences in per- 
sonality, the trouble questionnaire may still be of use. The 
first check on its validity would be to interview the subjects 
after they have answered the questionnaire. Perhaps they 
have misunderstood certain questions, or answered carelessly, 
or been too much influenced by their feelings on a particular 
day. They may have reported a “persistent tired feeling” 
simply because they had insufHcient sleep the night before, 
or “bad luck” because of some recent happening rather than 
because of a feeling of being chronically unlucky. Even if 
the questionnaire stands up very well under this test, it still 
has to demonstrate its validity as an index of individual dif- 
ferences. Does the individual who makes a large trouble 
score necessarily suffer more from life’s difficulties than the 
one with a small score? Does the questionnaire locate each 
individual in his proper place along the dimension extending 
between the extremes, “life so fine I wouldn’t miss a minute 
of it” and “life so unbearable I have continually to fight off 
an impulse to suicide”? On this basis the validity of the 
questionnaire is probably only moderate. 

Another unsettled question is whether there is a single 
trouble dimension of personality or whether on analysis it 
can be broken up into two or more. 

We have used the trouble questionnaire as an illustration 
of a much-used method in personality studies. Question- 
naires have been prepared for several other traits, and also 
for revealing the trend of the individual’s interests and so as- 
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sisting him in the choice of a vocation (50). The question- 
naire device is much used for measuring attitudes on such 
matters as religion, economic conservatism or radicalism, and 
nationalism versus internationalism. A list of questions might 
include the following; 

Is the hope of permanent peace an idle dream? 

Is an occasional war needed to maintain the vigor of a 

Is it the duty of the peace-loving citizen to refuse to par- 
ticipate in any war? 

Some of the questions are intentionally made much stronger 
than others. If possible an additional refinement is intro- 
duced by scaling the questions, i.e., by selecting such ques- 
tions as are spaced out by equal intervals from one extreme 
to the other of the dimension in question. The attitude 
questionnaires can be used for comparing different groups, 
or the same group at different times, as before and after being 
subjected to certain propaganda (j). 

Performance tests of pers onality. It is easy to test an indi- 
vidual’s knowledge of the rules of good conduct or good 
manners or tact, but sometimes one who knows the rules does 
not obey them. . We desire tests that will sample his actual 
behavior. The tests must be camouflaged somewhat, for 
you cannot very well tell the subject, “This is a test to dis- 
cover how cheerful a disposition you have” or “This is a 
test to measure your willingness to co-operate.” You might 
not get a fair sample of his behavior. In an ability test you 
discover what the subject cM do, but in a personality test 
you wish to discover what he 'will do in life situations. Ob- 
viously it is going to be difficult for the psychologist to de- 
vise true tests of character and personality. 

Many attempts are being made and some are fairly success- 
ful, especially with children. The camouflage employed is 
well illustrated by some tests for honesty and co-operation 

Us)- 

A spelling test, conducted in the schoolroom, contained 
rightly and wrongly spelled words with instructions to check 
each misspelled word with a pencil mark. Next day the 
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papers were handed back with a key by wliich the child 
was asked to score his own paper. To cheat he had only 
to change his wrong check marks, so that cheating was easy. 
But meanwhile a copy of the child’s original check marks had 
been made by the experimenter, who thus detected all the 
cheating. In a similar test cheating was made more difficult 
by the use of a pen instead of a pencil in checking, to see if 
there was less cheating. 

A handicap gymnastic contest was arranged outside of the 
schoolroom. One “event” consisted in squeezing a hand 
dynamometer as strongly as possible. Each child separately 
was shown how to use the dynamometer, squeezed it three 
times “for practice” and was then left alone with instructions 
to squeeze five times more in rapid succession and record his 
results on a card. Since fatigue makes it practically impos- 
sible to increase the squeeze in a rapid series of trials beyond 
what can be done in the first three trials, any considerable 
increase recorded by the subject was known to be spurious. 

Among the tests for co-operation or “service” was one in 
which the children were given some new school kits con- 
taining pencils, erasers, rulers, etc., each child being then 
asked to contribute as much or as little as he chose out of his 
new kit, for the poor children of another town. The child’s 
score on this test was the amount he gave away. 

Similar to the honesty tests are tests of “overstatement.” 
For example, in a vocabulary test the subject is asked to check 
the words he knows. Some fictitious words are included in 
the list, and checking of these is evidence of overstatement. 
A check list of “books I have read” can be similarly loaded 
with a few fictitious titles. 

Some results of this type of tests will be discussed later in 
the chapter (p. 159 ). 

Persistence, it would seem, must be an easy trait to test 
objectively. Give the subject a task without time limit and 
note how long he sticks to it. Here, too, some concealment 
is necessary, for if a group of subjects understand that per- 
sistence is the only point at issue, they may “gang up on” the 
experimenter and wear him out, beat him at his own game. 



Fig. 20.“An inkblot {not one of the Rorschach series) 
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Tasks found useful in persistence tests include the building 
of as many words as possible from the letters of a given word; 
standing on the toes as long as one can and will; etc. Any 
such task brings in other factors besides pure persistence, but 
a battery of tests may measure persistence rather well. The 
persistence score shows almost zero correlation with intelli- 
gence, but an appreciable positive correlation with academic 
achievement (27). 

Objective tests have been devised for several other traits: 
aggressiveness, recklessness, suggestibility. But all this work 
is rather in its beginnings 

Imaginative responses. If we could induce an individual to 
give free rein to his imagination, expressing himself mean- 
while so as to let us know what he is imagining, we should 


obtain some indications of his interests, preferences and emo- 
tional trends, as well as of his ability and experience. In 
short he might reveal his personality in free, unrestricted ac- 
tivity. Such is the hope behind a class of tests sometimes 
called the “fantasy tests^’ We might simply ask the subject 
to daydream and tell us his imaginings, but it will be better 
to give him some kind of a start. A story is begun for him 
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and he is asked to complete it. A .picture is shown him and 
he is asked to weave a story around the picture. A cloud 
picture is shown him and he is asked to tell what he sees m 
fte’^louds. Most used is the jnkblot. While the ink is still 
wet the paper is folded and pressed together so as to produce 
a symmetrical blot, often resembling a butterfly. A variety 
of things can be seen in such a blot. 

If the psychologist is to obtain more than a very impres- 
sionistic view of the subject’s mentality from the response to 
an inkblot, the responses of many persons must be compared, 
and some system of scoring must be worked out. Such 
standardization has been attempted by Rorschach, and his 
followers. A collection of ten blots is used, some bemg plain 
black on white, and some in colors. They are blots in which 
most people will “see something.” This standard set of blots 
is shown to the subject, one blot at a time, and he tells what 
he sees. He may see one thing after another. His responses 
are scored so as to answer such questions as these: 

How often does he see human figures, how often animals, 
plants, landscapes, etc.? 

Does he see the figure as a whole or fasten on details? 

Is his impression governed by the form of the blot or by the 

colors? . . 

How often does he see objects, especially human beings, in 

motion? 

How good are the figures that he sees? 

How original or unusual are his imaginings? 

From these various scores taken together the Rorschach 
tester draws many surprising deductions. Seeing the blots 
as wholes indicates abstract and synthetic ability, while re- 
sponse to details indicates a preference for the concrete. Re- 
sponse to colors denotes impulsiveness, while seeing human 
forms in motion indicates a preference for inner thought. 
Seeing mostly animals denotes a stereotyped limitation of 
thought. Seeing good, clean-cut forms inicates good con- 
trol. When all the indications are combined, the examiner 
may judge that a certain individual is “outwardly calm but 
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with dammed-up emotion, undergoing conflict but keeping 
himself well in hand, his productivity not up to his capacity.” 
It seems too good to be true. Can these findings be valid? 
The best check on validity is to size up the subject’s person- 
ality entirely from the Rorschach results and then to compare 
your finding with what is known of the individual from 
other sources. In some clinical cases this check has come out 
in favor of the method, but it would be premature to e.vpress 
a judgment, either favorable or unfavorable, on all the claims 
of the Rorschach testers (^). 

SOME IM PORTA NT P ERSONALITY TRAITS 

Among the dimensions suggested by the vast number oi 
common trait names, a few have stood up well under inten- 
sive investigation and have some claim to be accepted. If not 
wholly separate they are at least not mere synonyms one of 
another. 

Persistence , as against quick giving up and shifting to an- 
other activity, was already mentioned. 

T rouble-findin s^, as against cheerful acceptance of the dif- 
ficulties of life, is also called ^totional sens itivity. It has a 
good claim to be regarded as a genuine dimension along 
which individuals differ. 

Ascenda nce as against submissiveness has a good claim, 
though it may not be altogether separate from persistence 
and freedom from troubles. The ascendance-submission 
questionnaire contains questions like the following: 

Do you stand up for your rights on all occasions? 

Do you insist on good service from the tradesmen? 

Do you like to manage things and assume responsibility? 

Do you enjoy being host at a party? 

The ascendant individual spontaneously takes the lead in any 
inf ormal group, whUe the submissive one is the good listener 
and the good follower. The ascendant school child may be 
domineering, while the submissive one is characterized by 
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the teacher as agreeable, patient, willing, obedient ( 

The introversion-extroversion complex of trait^ For many 
years no traits attracted so much attention as this pam orig- 
inally proposed by Jung (/^). Extrpyersion, according to 
Jung^s definition, consists primarily in interest directed to- 
ward the external world (including .the wor d of people) . 
anTin^finding the values of life in the external world; whfie 
introversion consists in finding interest and. value primarily. 
In one’s ovvn thoughts, feelings and ideals The two inter- 
~ests are present in' every normal person, and everyone shifts 
from one to the other. But some individuals, it may be, are 
umally interested in the immediate environment and deserve 
the name of extroverts, whereas individuals of the opposite 
tendency may be called introverts. 

How would these tendencies manifest themselves? Jung 
and others worked out many ways in which introverts and 
extroverts could be distinguished. The extrovert would live 
in the present and value his possessions and social success, 
while the introvert would dream or plan for the future and 
value his own standards and sentiments. The extrovert 
would be interested in the visible, tangible world, while the 
introvert was interested in the underlying, invisible forces 
and laws of nature. The extrovert would be practical, the 
introvert speculative and imaginative. The extrovert wou 
like action and would make decisions quickly and easily, 
while the introvert would prefer thought and planning and 
hesitate in reaching a final decision. 

So far, the differences could be classed under intellectml 
introyersipn-extrpyeision.. But questions like the following 
deal specifically with social life: 

Do you like to talk before a group of people? 

Do you always try to make others agree with you? 

Do you make friends easily? 

Are you at home among strangers? 

Do you like to take the lead in a social gathering? 

Do you worry over what people think of you? 

Are you somewhat suspicious of other people’s motives? 
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Do you suffer from a feeling of inferioritv? 

Are you easily embarrassed? 

Are your feelings easily hurt? 

The “Yes” answer to the first five of these questions is sup- 
posed to be characteristic of the extrovert; to the last five, of 
the introvert. These questions refer to what might be called 
social in troversion-extroversion. 

The last five of these questions are also trouble items. 
There is an obvious overlap here between introversion and 
trouble-finding. Careful analysis indicates the presence of 
two dimensions here, one probably identical with trouble- 
finding or emotional sensitivity, while the other might be 
called sociability (//). ^Introversion combines and confuses; 
three dimensions: liking for thought as against action, liking' 
for solitude as against society, and proneness to find trouble 
in lif&l 

There are then a few well-attested dimensions of person- 
ality, and there may be more, related to different human 
needs. Some students of personality speak of a large number 
of such needs {20, pp. 142-242). For example, there are the 
needs for security, for pleasure, and for achievement. Some 
individuals, because of their native constitution or because of 
their past experience, are especially anxious for security. 
Others think little of security but demand pleasure, others 
demand opportunity for achievement. The total personality 
must be very different according as one or another of these 
needs dominates the individual’s feeling and behavior. 

No bimodality here. However much we may like the ex- 
troversion-introversion distinction, we should not allow our- 
selves to fall into the habit of classifying everybody as either 
an extrovert or an introvert. Whenever any large sample 
of people has been examined by use of an appropriate ques- 
tionnaire, they have been found to fall mostly along in the 
middle between the two extremes. A “mixed type,” the 
ambivert, has been recognized (p. 66) and most individuals 
belong to this mixed type {14). In any dimension of per- 
sonality, the mode lies near the middle between the extremes. 
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HOW CONSISTENT IS THE INDIVIDUAL IN HIS 
PERSONALITY TRAITS? 

When we call a person a cheerful individual, we mean 
more than that he acts cheerfully in pleasant circumstances. 
We might allow him to lapse into gloom when everything 
was gloomy, but would insist on his being cheerful most of 
the time. Any such adjective applied to an individual implies 
that he behaves in a certain way with some consistency. But 
since the environment affecting him is anything but con- 
sistent, how can we expect consistency in his reactions? 

As a matter of fact, almost no individual shows any speci- 
fied trait with perfect consistency. No one gives all extro- 
vert answers, or all introvert, in filling out a questionnaire. 
And when the same individual is observed day after day m a 
series of situations, as in a boys’ camp (2/), his behavior is 
found to veer sometimes toward the extrovert pole and some- 
times toward the introvert, ^ehavior seems to depend on the 
situation fully as much as on the individuay 

Two meanings of “consistency” We should distinguish 
( I ) <!plf-con.sistencv from ( 2 ) trait generality. The meaning 
of self-consistency is easily understood. An individual is 
self-consistent if he always acts the same way in the same 
situation, even though in different situations he acts in sur- 
prisingly different ways. He is always even-tempered, let 
us say, except on one particular subject which never fails to 
get him angry. Well, he is perfectly consistent with him- 
self. Another person shows a lack of self-consistency by 
behaving differently at one time and at another though the 
circumstances are the same. 

Trait generality implies that a certain trait manifests itself 
in varied situations. If even temper were a perfectly gen- 
eral trait, the individual possessing this trait would show it 
under all conditions. 

The distinction is clear in case of scholarship. If scholar- 
ship were a perfectly general trait, the student who gets A 
in one course would get the same in all courses (provided 
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the marking were accurate), and every other student would 
always get a certain mark. Such not being the case, we see 
that this trait lacks complete generality. But if a certain 
student always gets high marks in the languages but low 
marks in the sciences, he is perfectly consistent with him- 
self. He is dependable, his future marks are predictable, 
once you know his pattern of scholarship. Here is another 
student whose marks vary in every subject; he shows little 
self-consistency. 

Self-consistency and trait generality in respect to honesty. 
This distinction should be borne in mind in considering the 
results of an extensive study of school children, aged 8 to 15 
years, in which use was made of the honesty tests already 
described (/jj). Each test in the battery yielded a “cheating 
score,” ranging from zero when a child did no cheating up 
to a maximum when he took every chance to cheat. If the 
children’s scores in two tests should correlate + 1 .00, that 
would mean that the child who did most cheating in one 
test did so in the other, and that every child similarly main- 
tained the same position in the group from test to test. Now 
consider the actual results. 

the same test or practically identical tests, the corre- 
lation was high, but it became lower as the situations became 
more different^ For example, there were several schoolroom 
tests in which cheating meant copying answers from a key; 
the correlation among these tests was -l-.yo. There were 
several other tests in the gymnasium where cheating con- 
sisted in overstating one’s performance; and the correlation 
among these tests was +.46. But the cross correlation be- 
tween cheating in these two very different situations was 
only +.20. Cribbing in one test indicated that a child would 
probably crib in another test but afforded very little ground 
for predicting that he would overstate his gymnastic per- 
formance. 

2.(Qi the individual children, some were much more con- 
sistent than others. Some were always honest but scarcely 
anyone was always dishones^ The most honest children 
were highly favored individuals, with high intelligence, good 
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homes and neighborhoods, and good emotional adjustment. 
The most dishonest (cheating) children were not especially 
low in intelligence but were not favored by home and neigh- 
borhood conditions. 

3.^^1ass units were more consistent than individuals}: Even 
in the same town and neighborhood one schoolroom class 
sometimes stood out as definitely more honest than other 
classes. It was as if each class, perhaps largely from the 
teacher’s influence, had developed its own code with regard 
to cheating. 

Now as to the conclusions that can be drawn. The indi- 
vidual child was fairly consistent in the same situation; there 
was some self-consistency. But the correlations became 
moderate and then very low as the situations became more 
diverse; therefore the trait of honesty showed only a small 
degree of generality. Instead of speaking of dishonesty as a 
single trait one must specify the type of dishonesty and the 
type of situation, at least when speaking of school children. 
Cribbing in the schoolroom is one trait and cheating in a 
gymnastic contest is another trait only slightly related to 
the first. There may be a common factor present in all 
honest conduct, but it is cut across by other factors. 

The fact that a minority of children were honest in all 
the tests suggests still another conclusion. Those children 
gave evidence of a general trait of honesty, while the chil- 
dren who cheated a great deal, not being consistent about 
it, gave no evidence for a general trait of dishonesty. Prob- 
ably there is no such thing as a general “need for dishonesty.” 
There are numerous temptations or incentives to cheat, lie or 
steal, and some incentives are stronger with one individual, 
some with another, but there is probably no natural propen- 
sity to be always dishonest, and there certainly is no ideal 
of consistent dishonesty held up to any child. It would be 
a very troublesome ideal to live up to— always to lie for the 
sake of lying, to cheat for the sake of cheating, to steal for 
the sake of stealing. But a general ideal of honesty is held 
up before some children and those who adopt this ideal will 
tend to be honest under the most varied conditions. Some 
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individuals— many of them in the aggregate— can be rightly 
described as thoroughly honest, but perhaps no one deserves 
the name of a thoroughly dishonest individual. 

Social influences stand out clearly in the results, as would 
be expected in the case of honesty or dishonesty^) Robinson 
Crusoe alone on his island could scarcely be either honest 
or dishonest. Whether such an act as appropriating a boat 
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Fig. 2 1. —A personality profile. 


or copying numbers from one sheet of paper to another is 
honest or dishonest depends on its social consequences and 
on the understanding among the persons concerned, on the 
group code, on the rules of the game. 

Interaction between an individual’s traits. When measures 
or ratings have been obtained on several traits of the same 
individual, they may be combined in a diagram known as 
the personality profile, which shows to the eye in what re- 
spects the individual stands high, low or average in com- 
parison with the general run of people. His standing in each 
trait is indicated by a point suitably located above or below 
a middle line which represents the average of the population. 
The fact that this middle line is straight and horizontal does 
not mean that the average person is uniform in all respects, 
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but simply that the group average in every trait is taken as 
the standard or base from which to measure the individual. 
(The ordinate shows his SD score, p. 88.) If an individual 
should stand slightly above the average in every trait, his 
profile would be a horizontal line slightly above the middle 
line. The hypothetical individual whose profile is shown 
stands much higher in some traits than in others. The pro- 
file conveys an impression of the individual’s high or low 
standing in general and of the evenness or unevenness of his 
personality. We cannot pretend that it pictures the “total 
personality,” for it fails to show how the several traits ivovk 
together in the individual’s behavior. 

A trait ca n bejhpught of_as a behavior tendency. Socia- 
bility is a tendency to behave sociably, to seek company 
and to participate eagerly in group activities. Ascendance 
is a tendency to be masterful in any situation, whether in- 
volving other people or not. A person strong in both these 
traits would accordingly be a social leader, provided his 
other traits and abilities made him acceptable to the group. 
For another example, suppose a person to be strong in self- 
seeking but weak in energy. He would work when his own 
interests were directly involved, but in co-operative enter- 
prises he would be a laggard. The individual’s several traits, 
conceived as tendencies or forces, interact and are combined 
in his behavior. 

The traits which we can analyze out of a total person- 
ality are not separate things or even separate tendencies. The 
laziness and selfishness of a certain individual are not two 
separate tendencies but are analyzed out of behavior which 
is limited to getting everything possible for the self with the 
least expenditure of effort. The traits pictured in a profile 
may seem unrelated and even incongruous, but if we observe 
how they express themselves in the individual we can usually 
see that they work together in harmony so that the indi- 
vidual has an integrated personality. After we have picked 
a personality to pieces, tested and rated him in various dimen- 
sions in comparison with other people, we need to go back 
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to our individual and envisage him as a living, unique person 
PP. 343-365). ..... 

Multi ple personality. Though the individual is an integral 
whole, he may lack something of perfect integration. ■ All 
of us are inconsistent in the sense that we pass back and 
forth between different states or activities in which our be- 
havior is quite different. In one state we are energetic, in 
another state sluggish; in one state we are responsive to the 
environment, in another state very much withdrawn; in one 
state we are wide awake, in another state fast asleep. We 
behave differently when hungry and when well fed, when 
in a hurry and when at our ease. Human personality is a 
many-sided affair, and different sides become prominent in 
different states and activities. Our desires pull us in dif- 
ferent directions, our interests are not easily integrated into 
a single all-inclusive purpose in life. Some individuals are 
relatively well integrated, while others appear distracted and 
unstable. 

Disintegration appears with dramatic vividness in those rare 
cases (18) that go under the name of d oub le p ersonality^ 
fThe individual passes from one state to another, showing! 
very different tendencies in the two states, and forgetting in! 
the primar y or more lasting state everything he has done in 
the secondary state. In the secon dary state, he generally 
remembers the primary state but speaks of it as belonging 
to another person. The primary state is somewhat abnormal 
or limited, as if the individual were not his complete self,; 
wTile the secondary state is a sort of complement to the 
primary, though very incomplete in itsel:Q An individual 
who in the primary state is excessively quiet and submissive 
will be excessively mischievous in the secondary state. He 
seems to live in fractions and never as a whole. 

In the celebrated Doris case (26) a little girl at the age of 
three years was thrown to the floor by a drunken father angry 
at finding her asleep in his place in the marital bed. From that 
moment she became an extremely quiet, industrious and con- 
scientious child, except for intervals when she wild and 
mischievous. The sober Doris had no memory of the pranks 
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of the mischievous Doris, though the iatter knew all about 
the former and spoke of her with scorn. The still more 
celebrated Beauchamp case (2/) was that of a young woman 
whose difficult early life caused her to adopt an extremely 
religious, conscientious and self-effacing attitude, but who 
had brief, unaccountable episodes of mischievous conduct. 
In the psychotherapist’s hands her mischievous side took 
shape in a secondary childish state, and a third personality 
emerged with normally aggressive and self-seeking tenden- 
cies. The primary, self-effacing state had no memory of 
what happened during either the self-seeking or the child- 
ishly mischievous state. The case thus developed under 
treatment into one of triple rather than double personality. 
The psychotherapist attempted to assemble these three frac- 
tions into a complete person, and apparently succeeded after 
years of effort. His chief method was to put the subject 
into the passive, suggestible state known as hypnosis, in 
which she could remember all three of her alternating states, 
and then to suggest that she would awake from hypnosis 
with all her memories retained. In the case of an ex-soldier 
whose split personality resulted from war strain, the separate 
memories were brought together by recall of certain events 
which served as bridges between the two states (;)).(jyhether 
the essential achievement in these cases is the integration of 
the subject’s memories, or the integration of goals and tend- 
encies, is still open to questioi^ 

Summary of the chapter. The question has been how to 
judge personality. Those who are professionally concerned 
in judging personality seek to be as objective as possible, and 
depend largely on the interview and the inclusive procedure 
known as the case study. In trying to analyze personality 
into traits or dimensions, psychologists use such devices as 
the rating scale, the questionnaire, and performance tests— all 
of which have their limitations. Certain traits— persistence, 
ascendance-submission, trouble-finding, and extroversion-in- 
troversion— stand up pretty well, though the last-mentioned 
should probably be broken up into three traits. No excuse 
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has been found for dividing mankind into opposed types, as 
most people fall near the middle of any dimension of per-, 
sonality. These traits do not show great generality, though 
the individual may be self-consistent to quite a degree. In 
exceptional cases we find the high degree of inconsistency 
known as double or multiple personality. 
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JPK^sioIo^iccil CLJiJl /iSociul Factors 
in Personalitj^ 


I N ORDER to approach an answer to the problem of 
control and improvement of personality-whether the 
personality to be improved is one’s own, that of one s chil- 
dren and other charges, or that of people in general— it is 
necessary to have some knowledge of cause and effect in 
this field. It is necessary to look into the factors that pro- 
duce individual differences in personality, and to see what 
experiment and practical experience have revealed as to ways 
of changing personality. Xhough each individual is in a 
sense unique, each is not “a law unto himself.” The same 
causal laws operate in all people, even in the most eccentric 
and abnormal. If there were no general laws of personality, 
the task of the psychological adviser would be hopeless. He 
must apply to one individual what he has learned from the 
study of other individuals and what he knows of the or- 
ganism and its relations with the environment. 

Physiological and social psychology meet in the study of 
personality. Their meeting sometimes has the appearance of 
a battle, with one side shouting for the biological factors, 
the other for the social factors. Some will tell us that per- 
sonality depends on “the glands,” others that it depends on 
social influences. We will listen to both sides, beginning 
with the physiological. 

The individual’s physiqtie is certainly a factor in his per- 
sonality. The mere size of a person affects his attitude to- 
ward other people and their attitude toward him, though the 
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big fellow is not always inclined ■ to be dominant nor the 
little one to be submissive. Muscular development and 
.“looks’^ also have their effect. 

Another biological factor may be spoken of as the 
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chemique of the individual. It corresponds to what the 
ancients called te^nperament. They attempted to connect 
the “four temperaments” with four important “humors” of 
the body. The sanguine individual, they said, had a surplus 
of blood, the choleric a surplus of bile, the phlegmatic a 
surplus of phlegm, and the melancholic a surplus of spleen. 
Sometimes a fifth temperament, the nervous, was admitted, 
resulting from a surplus of the “nerve fluid.” 

Though this particular physiological theory is out of date, 
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the possibility remains that chemical substances carried in 
the blood have much to do with the quality of one’s be- 
havior. Some of these chemical substances are introduced 
from outside in food and drink or through infections. The 
presence of alcohol in the blood certainly alters many a per- 
son’s “temperament” for the time being; and the absence of 
vitamins from the food and therefore from the blood leads 
to languor or to nervous irritability. Dearth of oxygen, as 
at great altitudes, has a pronounced effect. These substances 
come from outside; but there are also chemical substances 
manufactured in the body and carried around by the blood 
which have marked effects on growth and behavior. 

The blood stream as the chemical integrator of the o rganism. 
The chemical factors in personality are dependent on the cir- 
culation. No less than the nervous system though in a very 
different way, the circulation is an integrator of the organism. 
The circulation is like a railroad in carrying substances; the 
nervous system is like the telegraph and telephone in carry- 
ing messages; but neither of them operates much like any 
man-made system. The transportation of substances pro- 
ceeds in this way: each organ delivers its output of substances 
into the blood; driven by the heart, the blood circulates 
through all the organs, and each organ helps itself to sub- 
stances as they stream past. The circulation is surprisingly 
rapid; it may take only fifteen seconds for a substance de- 
livered into the blood stream by one organ to reach all the 
organs. The activity of the muscles or of the brain can be 
affected very quickly by substances discharged into the blood 
by the glands or other organs. 


THE ENDOCRINE GLANDS 

An endocrine gland, or gland of “internal secretion,” 
is one that delivers its product to the blood. It pro- 
duces one or more hormones ^ substances having the po we r 
to raise or lower the ac tivity level of the body or of certain 
jorgans. For example, the pancreas produces two secretions. 
One, the well-knovra pancreatic juice, is not an internal 
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secretion because it passes from the gland not into the blood 
but into the intestine, where it acts on the food and plays an 
important part in digestion. But the pancreas also discharges 
into the blood a substance called inmlin. This hormone, 
being carried by the blood to the muscles, enables them to 
use sugar as a fuel, i.e., to burn or oxidize sugar. If the pan- 
creas fails to produce insulin, the organism lapses into the 
condition of diabetes in which the sugar, not being oxidized, 
accumulates in the blood till removed by the kidneys. Varia- 
tions in the output of insulin cause variations in the indi- 
vidual’s activity and feelings. An exc ess of insulin makes 
him feel hungry, fatigued, tremulous and anxious; a still 
greater excess produces sev ere mental distress and eventually 
delirium and unconsciousness. (Jhe mental state is affected 
also by deficiency of this hormonCj^' 

In general, the endocrine glands are small organs and not 
at all important in appearance, but, from about 1850 on, 
physiology and clinical medicine, between them, have been 
building up an extensive science of endocrinology and have 
found these little chemical factories to be of vital importance. 
The physiologists work on animals by two main methods: 
by removing a gland and noting the effects of the loss on 
the animal’s growth, health and behavior; and by replacing 
the gland or supplying the hormone by the mouth or by 
injection. The clinicians take note of diseases resulting from 
overactivity and underactivity of the glands and treat them 
by glandular extracts, following the leads discovered in 
animal experiments. Chemists are playing their part by iso- 
lating from the glands the chemical substances which actually 
do the work. Some of these hormones can now be pro- 
duced synthetically in the chemical laboratory. 

The thyroid srland. This lies at the base of the neck in 

) i. 

front of _the.jyindpipe and normally weighs less than an 
ounce, Its enlargement into a “goiter” may or may not in- 
dicate anything seriously wrong. When this gland is de- 
stroyed by disea s^ the individual loses his former vim and 
aleitness and sinks into a sluggish conditio n known as 
‘^myxedemij^” The skin is pnffv - The muscles and brain 
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aLeJnert. The individual is. slow, stupid, forgetful and un- 
able .to, ...concentrate or to think and act effectively. If the 
jland is defective from birth or is lost in childhoo^, growth 
.is stunted and intelligence does not develop. In the worst 
cases, called “cretin^” the individual remains a dwarf, mis- 
shapen and imbecile, though placid in disposition. 

One of the dramatic discoveries of endocrinology was the 



Fig. 23.— Locations of the pituitary and thyroid glands. For another 
view of the pituitary, see p. 264. 

c ure for myxedem^ It was found that simply feeding 
sheep’s thyroid quickly restored the normal state, as if by 
magic. An extracy of the gknd can be taken with the same 
results. The cure does not, to be sure, develop new thyroid 
glands in the patient, but so long as he continues to receive 
adequate doses of the thyroid substance his condition remains 
normal. Even the poor little cretins can be helped if the 
use of thyroid substance is begun early enough. Their IQ 
can be brought up to 6o, which is far above the level of the 
untreated cretin. 

The thyroid hormone, called thyroxin, has been chemi- 
cally analyzed and found to have a composition indicated by 
the formula, CtoHuOiNE. The carbon, hydrogen, oxygen 
and nitrogen in this formula are the commonest chemical 
elements in the body, while the iodin is almost peculiar to 
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thyroxin. The iodin taken into the body in food and drink- 
ing water, in very small amounts, is concentrated by the 
thyroid gland into this chemical compound. 

In regions where the iodin has almost all been leached from 
the ground and carried down to the sea— as in Switzerland 
and the Great Lakes region of North America— the task of 
the thyroid gland is made doubly hard by the scarcity of 
iodin taken in. Thyroid deficiency is common in these re- 
gions but can be forestalled by iodizing the table salt. 

The primary work of thyrox i n is to speed up the “metab- 
olism” or c hem ical activit y of the body, especially the process 
of oxidation. When this hormone is deficient in amount, 
metabolism sinks to a low level; little oxygen is consumed 
and little carbon dioxide given off. When the thyroid pro- 
duces an excess of the hormone, the rate of metabolism is 
raised above normal. 

f "** ^ ^ ■ 

|The rate of the “basal metabolism” is an indicator of 
thyroid output? Basal metabolism is the oxidation that goes 
on m an individual who is as completely inactive and re- 
laxed as he can be while awake. It corresponds somewhat 
to the consumption of gas while the automobile engine is 
“idling.” Some metabolism is of course necessary to pro- 
vide for such continuing activities as breathing, the heart 
beat and the maintenance of body temperature. The rate 
depends on the size of the body and the total area of the 
skin, through which heat is constantly escaping, but it de- 
pends on the thyroid, too. An individual whose basal meta- 
bolic rate is to be measured is taken before breakfast (so 
that no active digestion shall be going on), made to lie on a 
cot (to minimize muscular activity), and instructed to relax 
and not to worry about anything. A gas mask is adjusted 
over his face with an intake tube bringing him fresh air, and 
an outlet tube carrying his expired air off into containers so 
that it can be measured and analyzed. Thus his consump- 
tion of oxygen during a certain time is measured. Indi- 
viduals differ in basal metabolic rate, most of them falling, 
however, between 90 and no percent of the general average 
or norm; but the thyroid cases show great divergence from 
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the norm, down to 6o percent in some cases of myxedema 
and up to 160 percent in some cases of overactive thyroid (y). 

When the thyro id is greatly overactiye the individual is 
restless, tense, irritable, worried, unstable . If he is still Jn 
the growing period, his growth is rapid, especially in length, 
and he becomes, physically, just the opposite of the cretin 
dwarf. It does not appear, however, that his mental growth 
is accelerated or his intelligence raised. 

Besides the extreme cases of thyroid excess or deficiency, 
there are probably many cases deviating moderately up or 
down from the norm. Individuals differ in their basal me- 
tabolic rate. As faJ^ as known, there is only a slight cor- 
relation between this^'rate and intelligence, but there is some 
evidence that children’s school achievement may drop below 
their intelligence level because of the apathy induced by 
moderate thyroid deficiency and indicated by a low basal 
metabolisn^(.25'). Personality differences in the dimension 
of overactivity and underactivity are sometimes due to the 
thyroid, but can also result from other causes. A diagnosis 
of thyroid abnormality cannot be made from personality 
traits alone. 

Thejiarathjroi^. When disease of the thyroid necessi- 
tates its removal, the surgeon takes great care not to disturb 
the four tiny parathyroid s lying close to the thyroid, If they 
are remove^ the patient goes into a tense, oyerexcitable state, 
with painful muscular cramps. This dangerous condition is 
relieved by injecting parathyroid extract. The nervou s sys- 
tem is overexcitable in the absence of the parathyroid hor- 
mone which in contrast to the thyroid is a quieter rather than 
an exciter. Excess of the parathyroid hormone brings on an 
excessively quiet state with flabby musc les and gen eral lassi- 
tude, pronounced cases of parathyroid excess or deficiency 
are rarejj) 

The adrenal glands. These little glands were named from 
their location close t o the kidneys, though they arefquite dis- 
tinct from the kidneys in functio^ Each adrenal consists of 
an outer part called the cortex (bark) and an inner part 
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called the medulla (pith or marrow). The two parts differ 
in structure and function, and each is an endocrine gland in 
its own right. The hormone produced by the medulla is 
idremn; that produced by the co rtes is cortiv. 

Adrenh} is a powerful hormone, very small quantities in 
the blood" being sufficient to produce the following effects: 

Strong, rapid heart beat 

Hig h blood pressur e, fo rci n g blo od predominantly through the 
muscles and the brain, rather than through the skin or viscera 
Suspended activity of stomach and intestines 
Wide opening of the air passages in the lungs 
Release of stored sugar from the liver 
Delay o f mu scular fatigue 
Free p ersp iration 
Dilati on of the pupil of the eye 

These effects are also produced by activity of the “sympa- 
thetic division of the autonomic nervous system” (p. 426). 
The sympathetic nerves produce these 'results quickly and: 
for short periods of time, while adrenin, discharged from the 
gland into the blood, gives the same results more slowly but 
for longer period^ Thus the adrenal medulla is an adjunct ” 
of the sympathetic nerves. 

Is there any coherence among the varied effects listed 
above? Cannon (5) has shown that all these changes occur 
in an animal getting ready for a fight and that they serve to 
mobilize the animal’s forces to meet a sudden emergency. 

Cor tin is required for long-continued muscular exertion, 
and also f or resisting in fection and other threatened damage 
to the organiam. It tones up the organism in . some way , that 
is not yet per fe ctly clear. It is necessar y for l i f e. ^ Com plete 
dest ruction of the adrenal .cortex , in man, usually By. tuber- 
culosis, results in a fatah disease named, after its discoverer 
(i855),^ddison’s diseas^ The symptoms are: progr essive 
weakness a nd lassitude, loK of .sex. interest, low basal metabr 
q]ism, and lo\y resistance.tq any .infectious disease. The skin 
dark ens; the patie nt cannot endure heat or cold; he suffers 
from insomnia. His behavior is marked by poor jud gment. 
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irritability and l ack of co-operation. These symptoms are 
removed by administration of cortin. 

Overactivity. of jhe _ad_m^^ to be one cause 

of an excess of masculine characteristics in either man or 
woman. In a woman it causes loss of the rounded feminine 
contours, deepening of the voice and growth of a beard. 

The gonads. The primary sex organs, female ovary and 
male testis, besides producing the reproductive cells (ovum 
and spermatozoon, p. 199), also secrete hormones that have 
important effects on growth and behavior. There are sev- 
eral of these hormones and some of them are present in both 
male and female. A balance of male hormones steers devel- 
opment in the direction of masculinity, a balance of female 
hormones steers it toward femininity. At puberty these sex 
hormones promote the developm ent of the genital organs and^ 
of such sex .characterise as the mammary glands of women 
and the beard and deep voice of men. Lacking the gonads, 
the individual of either sex develops into rather a neutral 
specimen without strong sex characteristics. 

The i nternal r e pr o d uct ive processes in the female, includ- 
ing the menstrual or estral cycle, pregnancy and lactation, 
are controlled very largely by hormones. Even the urge to 
give maternal care to the infant seems, in animals at least, to 
depend on hormones, but the (efficiency of maternal behavior 
depends on the brai^ (2, 14). 

Sex behavior is simpler and better studied in animals than 
in man, and the results are clearer in the female than in the 
male animal. Each estral cycle in the female includes a com- 
paratively brief period of readiness for sex activity and a 
longer period of sex inactivity. In the active period an egg 
or ovum is discharged from the ovary toward the womb, 
ready for fertilization. The animal’s external behavior dur- 
ing the active period is peculiar in two respects: she shows 
much more general motor activity than at other times, and 
she shows special sex activity. Her response to the male 
animal is very different in the active and inactive periods. 
During the inactive period she fights off any male that makes 
advances to her, but during the active period she is receptive 
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and co-operative. TThe male animal shows no hormone cycle 
but is much more aggressive toward the female after a period 
of sex deprivation than soon after free sex activit)^ 

In the human species the same hormones are demonstrably 
at work but the picture is complicated and diversified by 
mental and social factors. The sex hormones, though present 
in childhood, increase during adolescence and are certainly 
necessary for the development of sex interest. As to person- 
ality traits, some individuals appear to be oversexed and 
others undersexed. Such differences may be due to the hor- 
mones, though real evidence on this point is scanty. Some 
individuals who lack the normal amount of spontaneous sex 
interest are criticized by their associates and react by engag- 
ing in sex activities, usually of some peculiar sort. Other 
individuals with normal hormones are driven into atypical 
sex attitudes by peculiarities of their social environment. 
vThe individual’s sex behavior is determined by three general’; 
factors: his spontaneous sex interest, dependent on the hor-,- 
mones; the opportunities and restrictions of the environment;! 
and his other interests which compete or combine with the! 
sex intere^ 1 

The pituitary gland . This is called the{^ roast£r- glaiid” be- 
cause of the control its hormones exert bn the other endo- 
crine glands) The pituitary is a small bo dy a ttached to. the 
under side of the brain,. It can be seen in Fig. 23, p. 172. 
Part of it, the posterior lob^ originates as an outgrowth of 
the brain, while the anterior lob^ develsps from the mouth. 
region of t he e mbryo. The pituita ry is probably subject to 
dir ect influenc es from th e brain. The anterior lob^ supplies 
horm ones that stimulate the thyroid,, the gonads, the adrenal 
cortex and perhaps other glands; and without the pituitary 
hormones these glands do not develop and function normally. 

The anterior pituitary also has great influence on bodily 
growth. If this gland i ^ overactive in childhood, the bon es 
and m uscles gr ow ra pidly and the ind i vidu a l may become a 
veritab le g iant, seven to nine feet tal l, ^he gland, after this 
period of overactivity, is likely to become exhausted with the 
result that the giant loses muscular strength and dies youn^ 
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If this same gland, after being just normally active during the 
growth period, becomes overactive during adult life, the in- 
dividual, without growing any taller, develops large hands, 
feet, nose, lo'^r jaw, etc.— a condition known as acromegaly 
(meaning “big extremities”)- Unde ractivity of the anterior 
jutuitary during the growth period is known to produce 
dwarfs of a sym metrical type, “midgets,” who are quite dif- 
ferent from cretins, being often rather attractive in appear- 
ance and normal in intelligence. While they are still young 
their growth can be increased by pituitary extracts. 

Endocrine balance. The relation of the pituitary to be- 
havior and personality is very difficult to discover, partly 
because this gland works so largely by stimulating other 
glands. Endocrinologists are convinced that moderate pver- 
activiQ7 of the pitui ta ry, makes the individual muscular, ag- 
gressive, se lf-control led' and calculating, while underactivitjr,^ 
of this gland produces muscu lar weakness, slugg ishness, easy 
discpura^ement and a tendency to give up and cry. -Ihese 
states of the organism may be produced, however, not by 
excess or deficiency in the pituitary hormones done but by 
a lack of proper balance of all the hormones,, J)iagn osis of 
a particular endocrin e disturbance is scarcely possible from 
the individ ual’s behavior alonej- For the same reason it would 
be useless for anyone to attempt to analyze his own person- 
ality in endocrine terms and then to try to improve it by 
glandular treatment. 

(^.nother complicating factor is the subject’s reaction to 
the comments of his associates on his conditioi^ Thyroid 
deficiency tends to sluggishness, but if the subject is con- 
stantly criticized for his sluggishness he may develop an irri- 
table behavior quite different from what one would expect 
from the thyroid deficiency alone. Lack of gonadal hor- 
mones naturally leads to lack of sex interest, but the subject’s 
reaction, as already stated, may lead him into some atypical 
form of sex behavior. Some endocrine imbalance may make 
an adolescent drowsy and unable to concentrate, while his 
appetite is enormous and he lays on great quantities of fat. 
Much comment is sure to arise and his reaction may be to 


SOCIAL FACTORS IN PERSONALITY 179 

withdraw from society, or to be sullen and resentful against 
authority, or to acquire the habit of stealing to satisfy an 
appetite for sweets (17). 

The endocrine balance of most people is probably about 
normal. Out of 650 young persons referred to an endo- 
crinologist “because of outward evidences suggesting endo- 
crine disorders,” only 374, or 58 percent, revealed any such 
disorder on careful examination. There were 279 cases of 
trouble originating in the pituitary, 79 of thyroid trouble, 
and 16 of underactivity of the gonads (25). In the popu- 
lation at large the proportion of true endocrine cases would 
obviously be very much smaller than in this suspected group. 
Enthusiastic endocrinologists have sometimes overemphasized 
the importance of the hormones as determiners of individual 
differences in personality. Of course we all need the hor- 
mones to have any vim, any calm control, any life at all; but 
if most of us have nearly the same hormone balance, our 
differences in personality must be laid to other causes. Some 
of these other causes are biological and some social. The 
best we can say is that the endocrines are among the basic 
biological factors in personality (10). 

SOCIAL FACTORS IN PERSONALITY 

That fundamental principle of psychology, to see the indi- 
vidual in his environment, is nowhere more important than 
in tracing the development of a personality. Like ability, 
personality is developed by the individual’s activity, and ac- 
tivity depends on stimuli received from the environment as 
well as on the individual himselL There is no reason for 
laying all our emphasis on the social environment. A trop- 
ical climate may foster an easy-going disposition, and the 
wide open spaces of some regions, with the whole country 
always spread out before one’s eyes, may foster an inclina- 
tion to look at things in a large way. Such possibilities have 
not received the scientific study that they deserve, but much 
attention is being directed to the influence of the social envi- 
ronment upon personality. 
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The words code and role suggest two important influences 
of the social environment. The individual builds up a code 
of conduct. |He adopts the xode. of his group or at least 
builds up his personal code in living with the group; and he 
finds or makes a xok. for himself in the grou]^^ 

Acquiring the group code. Any social group seeks to 
enforce certain rules of conduct on its members. The group 
code covers manners as well as morals. It comprises the 
“mores” or folkways and differs greatly from tribe to tribe, 
from family to family, from gang to gang. The child picks 
up many of these rules easily and cheerfully, and where he 
resists he is subjected to criticism, ridicule, punishment or 
ostracism, until he conforms. He usually ends by adopting 
the group standards of behavior. 

Besides its rules of morals and manners, any group has 
more subtle nuances of behavior which come closer to per- 
sonality traits. Just as one picks up the dialect of a place, 
with its drawl or twang or “Oxford accent,” so one takes on 
the local style of behavior. This kind of social influence is 
well brought out by studies of isolated communities. One 
small mountain community, back in the forests of the Blue 
Ridge, without even a wagon road from outside, had lived 
and inbred for a hundred years with scarcely a thought for 
the progress of national events. There was little traffic in or 
out, and those who went out and tried town life sometimes 
came back with relief because they could live with less effort 
in the mountains, and could “get up when they pleased and 
dress as they pleased.” The tone of the community was 
easy-going, unambitious, fatalistic, and such was the tone of 
the individuals. It seems a clear case of the individual’s 
taking up personality traits from the environment. But we 
must not overdraw the picture. Even in this community the 
individuals differed. There was a steady, industrious man, 
there was a relatively enterprising man, there was a boy am- 
bitious to succeed in the world, there was at least one young 
woman who repudiated the local fatalism in respect to every 
woman’s predestined large family of children. Here we see 
the individual more or less successfully resisting the social 
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environment, and we learn that personali ty ; is not forced on 
the individual. It is his reaction to the environment and 
depends on his individual organism as well as on the environ- 
menjS (^j). 

There are “black sheep” in every group, deviates from the 
standard behavior of the group. Those who deviate too 
much are suppressed, but some latitude for deviation is prob- 
ably always allowed, though some groups are much stricter 
than others in enforcing conformity. Because codes differ 
greatly from group to group, an individual who is a misfit in 
one might be quite at home in another. Some groups are 
openly and blatantly competitive, so much so that an indi- 
vidual who surpasses others in wealth or prowess is expected 
to boast openly of his superiority. Other groups, if com- 
petitive at all, are much more subtle about it; an individual 
can win social approval and praise, but he does so by sendee 
and modesty. Our own culture is highly complex in this 
regard. We enjoy competition, for example in games, but 
it runs to teamwork and rivalry between sub-groups, and 
boasting of personal success or sulking under defeat is de- 
cidedly bad form. Being a misfit in one’s group tends to 
create a personality difficulty, sometimes of the rebellious 
sort, sometimes of the shrinking and neurotic sort. A person 
may become a misfit on moving from one community to 
another where the style of life is very different, as happens 
sometimes to immigrants. Or a person may be a misfit be- 
cause his natural inclinations conflict with the group stand- 
ards. Personality difficulties are thus sometimes the result of 
a disharmony between the individual and the group. Un- 
doubtedly some personality difficulties have nothing in par- 
ticular to do with the group but result simply from internal 
conditions such as thyroid deficiency. The causes of the 
neuroses and insanities are not thoroughly worked out but 
we should have our eyes open for both organic and social 
factors. . 

Acquiring the group code in childhood. Any group game 
affords a concrete instance of a code which must be obeyed 
if the game is to run smoothly. A study of Swiss boys ( 21 ) 
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traced the gradual development of their grasp of the rules of 
the game of marbles. The experimenter had boys play the 
game before him and quizzed them on the rules. The very 
youngest children need no rules, as each child plays entirely 
by himself. Somewhat older boys follow some rules in a lax 
way, but have no great need of them because they are not 
definitely competing. Each boy is simply trying to make his 
marble hit the marbles in the “square” and both players can 
win the same game. Only later does the real competitive 
game appear, with its numerous rules, the purpose of which 
is apparently to put a premium on skill and to magnify the 
social aspect of the game. 

^^hen first learned by the younger boys, the rules are re- 
garded as sacred and authoritative. Each little boy is likely 
to say that his father invented the game and established its 
rules. The older boys are fully aware that the rules exist 
simply to insure a good game and could be changed by 
common consent of the players, provided the game would 
be improved. Probably few adults understand the true na- 
ture of their own group code as well as boys of twelve or 
thirteen see around their game of marble^ 

The Swiss investigator inquired into children’s ideas re- 
garding lying; he asked them what lying is, why it is bad, and 
which of two suggested lies would be worse. The six-year- 
olds defined lying as “saying naughty words” and explained 
that lying was bad because it was punished. They thought 
it not very bad to tell a lie to a child, “because the child 
will believe you.” A child who falsely reported to his 
mother that the teacher had given him a good mark in school 
did not lie, for his mother believed him and gave him a 
cookie; but a boy who told the assembled family of seeing 
a dog as big as a cow told a very bad lie because no one 
believed him. 

The children of eight to ten years have completely 
changed their ideas. To them a lie is a statement that de- 
ceives someone. It is worse to lie to a child than to a 
grown-up because the cliild will believe you. Lies are bad 
“because if everyone lied no one would know where he 
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was.” Thus, with the older children, lying no less than the 
rules of a game is evaluated according to its social effects. 

The logic of the younger child, who thinks a lie is bad 
because it is punished, may seem perverted, but it is perfectly 
good from the child’s standpoint. He has to discover the 
code by trying out various acts and seeing which are accept- 
able to his elders. When he thus discovers a rule of con- 
duct, it is sanctioned by adult authority and not by any 
known social utility. Exactly how he Advances from the 
authoritarian to the utilitarian conception of rules'} we do not 
know. 

Finding a role for oneself. ^However rigid a group code 
may be it at least must allow for a variety of individual roles. 
Each person has his own particular role to play. To some 
extent the available roles are determined by group organi- 
zation There must be a provider, there must perhaps be 
a leader, and it is nice to have an entertainer. If all indi- 
viduals were potentially alike, the roles might be distributed 
at random, and then each individual in filling his assigned role 
would develop the potentialities appropriate to that role. 
According to his role he would develop different traits of 
personality. The provider would become provident, the 
leader would becomg ascendant, the entertainer would be- 
come entertaining. |Personality, from an ultra-social point of 
view, is the individual’s response to the role imposed on him 
by the groujQ To a student of individual differences it 
would seem more likely that each individual gravitates to- 
ward a role that suits his own characteristics, and that he 
finds his role or makes it rather than having it thrust upon 
him by arbitrary group action. Once in a role he certainly 
develops according to the requirements and opportunities of 
that role. ^Ihc personality of an adult would then depend 
partly on the roles he has filled and partly on his inherent 
characteristics, the social and the individual factors working 
together at every stage of his development 

The role of the child in the home. Because of his inherent 
characteristics as a child, the individual’s first social role is 
to be weak and dependent but also to grow and become more 
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and more independent. His role is anything but static and 
he comes to feel, himself, that the main thing for a child to 
do is to grow up. His role is also to be loved and admired. 
But the exact nature of a given child’s role depends very 
much on the parents— not entirely, for each child early shows 
characteristics that have to be reckoned with by the rest of 
the family. Some parents do not give the child half a 
chance to grow up. Children come to the behavior clinics 
suffering from personality difficulties which are the result of 
injudicious handling by their parents. In one family the par- 
ents are so solicitous to protect the child from every danger 
and hardship that they prevent his learning to do anything 
for himself, while in another family the child is held in such 
rigid subjection that he, too, remains overdependent. The 
spoiled child and the cowed child in their different ways 
show personality traits due to the roles imposed on them at 
home (22). The favorite child, too, and the unwanted child 
are given roles in the home which have an effect on per- 
sonality. 

With two children in the family the home environment is 
not the same for both. Even if the parents treat them the 
same, each one has a different child for companion. The 
older of two brothers has a younger brother as part of his 
environment, while the younger has an older brother— quite 
a different thing. Some psychologists, especially Alfred 
Adler, have laid great stress on the child’s family position 
or birth order. The ordy child, never supplanted, never 
having to share, might well become overdependent and at 
the same time tyrannical. The oldest child, after playing 
the role of the only child for a few formative years, is de- 
posed; we might expect him to become a jealous person, 
striving to keep what he has, believing in authority and privi- 
lege. The second child is always trying to catch up and 
might become an especially eager person and a rebel against 
the established order. The youngest child, as the perpetual 
baby, might permanently cling to the role of everybody’s 
per who always looks to others for help. Except in large 
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families, it would seem, every child is cast for an unfortu- 
nate role (/). 

Investigators in the behavior clinics have attempted to 
verify these suggestions regarding birth order but with little 
success. On the whole, no position in the family comes out 
worse than any other. [The same kinds of personality diffi- 
culty are found in children of every position, and with about 
equal frequency. The only child is not as a matter of 
record unduly represented among the problem children re- 
ferred to behavior clinics, and he presents no peculiar type 
of behavior difficulties but show's the same variety of problems 
as other children^ Among university students the “trouble 
score” (p. 149) is not larger on the average for only children 
than for others, nor does it show any consistent relation to 
the birth order (12). (The clinical psychologist regards the 
child’s birth order as a fact worth knowing because it sug- 
gests what his difficulties may be, but it is no sure indicator 
of what his difficulties actually ar^ Too much depends on 
the atmosphere of the home, and too much depends on the 
inherent characteristics of the individual child. 

Adler, to do him justice, fully recognized the importance 
of other factors in the home besides birth order. Much de- 
pends on the mother’s skill in initiating the child into group 
life and helping him to develop a social disposition, an under- 
standing of other people and a willingness to give and take 
and to become a participating member of the group, a social 
being. Even if he adopts this desirable general role, each 
child specializes his own role according to his early experi- 
ences. The spoiled child expects always to be the center of 
attention, while the rejected child adopts the attitude of 
keeping at a safe distance. So every child, according to 
Adler, develops in his first few years a “style of life” which 
remains fundamentally unchanged for the rest of his life. 

Freud and his followers, the psychoanalysts, have con- 
tributed to our understanding of the child’s role and code 
the concept of identification. The child imitates his elders, 
not passively but intentionally and eagerly. He wants to be 
like his father, or she wants to be like her mother— some- 
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times the other way around. Freud himself gave a curiously 
indirect explanation of the source of this tendency of the 
little child to identify himself with one of the parents. Nor- 
mally, he said, the baby boy has first a possessive love- 
attitude toward his mother. When his mother shows affec- 
tion for his father, he is jealous and feels his father to be a 
rival. Being unable to put his father out of the way, and 
also feeling some love and admiration for his father, the boy 
seeks to assimilate his own role to that of his father and so 
to identify himself with the father, adopting the father’s be- 
havior as his own standard of conduct. Such is the origin, 
according to Freud, of the individual’s personal code, that is 
to say, of his conscience. This code is adopted not deliber- 
ately but impulsively and being thus more or less irrational 
it is likely to conflict with the realities of life and to lead 
to quite unnecessary feelings of guilt. 

The little girl, we might expect, would identify herself 
with the mother and show the same effects with the sexes re- 
versed. But the mother’s relation to both boy and girl is so 
much the same, at the outset of the child’s life, that the 
theory does not work out so neatly in the girl’s case. Per- 
haps it is just as well, for the theory is really too neat, and 
largely imaginative and spurious. 

We need not accept Freud’s elaborate theory in order to 
believe that the boy does identify himself with the father. 
The father has the prestige of bigness and strength, he shows 
affection for the boy and usually has the advantage of being 
held up by the mother as a fine being. On the other side 
the father may be stern at times, he may be delegated to do 
the severe punishing, and so he comes to represent the dis- 
agreeable factor of authority which the child tends to resist. 
The child’s attitude toward his father thus contains contra- 
dictory elements, but the contradiction is resolved by iden- 
tifying himself with the father. The code so adopted need 
not be irrational and unrealistic, even though it is authorita- 
rian rather than utilitarian at the outset. 

Freud and Adler agree in tracing the individual’s funda- 
mental role in hfe back to the family situation in the very 
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early years. They are one-sided in discounting the social 
influences affecting the child and youth from outside the 
home. They regard the effect of these later influences as 
being superficial and not reaching to the heart of the person- 
ality, which they believe to become fixed in early childhood. 
Their evidence, drawn from the study of adult neurotic indi- 
viduals, is inconclusive because these individuals seem to be 
those who have not grown up in personality. Most people, 
we may believe, are more flexible, more responsive as chil- 
dren to influences from the school and playground, and as 
young adults to the larger social group. Development is of 
course a continuous process, with no sharp break between 
babyhood and adulthood, and yet the child’s attitudes and 
style of life may be profoundly modified as he participates 
in the varied activities of community life. 

The child’s role in the gang. The study of play groups 
is a valuable lead in social psychology and in tracing the 
development of the individual’s personality. In spite of the 
importance of the home environment in fixing the indi- 
vidual’s traits, the child often takes more interest in his play- 
mates and may find his role and adopt his code in the play 
group more than in the home situation. Among his fellows 
he escapes from the role of a dependent and has scope for 
his love of adventure. C^hether adventure shall mean law- 
lessness depends largely on the facilities and standards of the 
neighborhood Boys’ gangs often have a leader and an inner 
circle, regular members and hangers-on. The activities of 
the gang provide a framework in which the individual boy 
finds his place. One boy may be the “brains” of the gang, 
one the dare-devil, and one the funny boy. One may serve 
as the “goat” or the cat’s-paw. The more desirable roles are 
won by competition. In a fighting gang the leader has to 
prove himself the best fighter. Personal traits such as gen- 
erosity count heavily in winning the important roles. The 
roles are not handed out at random but are determined in 
large measure by the existing traits of each boy. Therefore 
we cannot say that the role makes the boy, though we must 
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agree that the boy who has found a congenial role develops 
Ills personality according to his role (2^, 26). 

We should know much more than we do of the changes 
in personality that occur in adolescence. We know from 
studies already made that play groups in early adolescence 
show a rather sudden shift of interest to dancing and other 
forms of companionship between the sexes— a shift that oc- 
curs about two years earlier in girls than in boys, in con- 
formity with the earlier puberty of girls, and that seems 
therefore to depend on physiological factors. At this period 
there is a rapid loss of interest in marbles, stilts, kites and 
other favored games of childhood, and a loss of enthusiasm 
for some spectacular roles in hfe, like those of the cowboy 
and circus performer, which greatly appeal to children 
{6, 16). The “storm and stress” traditionally supposed to 
characterize the period of adolescence is by no means always 
present even in our own culture, and seems to be quite absent 
from certain other, freer cultures {18). But the “growing-up 
impulse” of childhood is accentuated in adolescence with an 
active search for individual roles in the world’s work and 
social life (.37). 

IMPROVING PERSONALITY 

This is a big subject and there is little of a scientific na- 
ture to say on such questions as how to develop good quali- 
ties like sympathy and frankness, or how to eradicate exces- 
sive tenseness and touchiness. It is dangerous to hand out 
general rules and maxims, for the persons who take them 
most to heart may be the very ones who would profit by 
just the opposite advice. For example, frankness is certainly 
a desirable trait, and a freely but unemotionally expressed 
objection to some irritating behavior of your friend may 
prevent the building up in you of suppressed irritation till it 
reaches the bursting point and explodes in a serious quarrel. 
But the person who takes this rule to heart and continually 
nags his friend builds up irritation in the friend or drives him 
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away altogether. “Grin and bear it” would be a better rule 
for some persons and some situations than “Be frank.” 

Ascendance and submission are a pair of traits, neither of 
which should be developed to excess. The person who 
always wants to dominate and is never willintf to follow a 
leader makes an undesirable companion; so does the person 
who will never take the lead nor stand up ff)r his rights. 
How do these opposite traits develop? Judging from a 
study of college girls, the most dominant ones have had a 
large degree of independence as children and have sought 
satisfaction in achievement rather than in bein^ good or in 
being admired (4). We cannot be sure that the family 
situation was entirely responsible, for some children, more 
than others, insist on independence and active achievement. 

An experiment in training for ascendance. Nursery chil- 
dren were the subjects in this e.xperiment, and they are prob- 
ably the best subjects for experiments in changing person- 
ality traits, being less self-conscious and wary than older 
persons would be. The shyest, least ascendant children in 
a class of four-year-olds were given certain training after 
which their ascendance score rose considerably. The experi- 
ment included a fore-test, a training period, and an after- 
test. In the fore-test, each child was placed with another 
child to play in a sand box while the experimenter watched 
from behind a screen and noted down the child’s attempts 
to secure play materials by verbal or forcible means, his 
efforts to lead and direct the other child, his success in these 
efforts and his compliance with the demands of the ocher 
child. The children who made very low ascendance scores 
in the fore-test were then trained by the experimenter till 
they had complete mastery of certain play materials— blocks 
for building certain designs, a jigsaw puzzle, a picture book 
with its story— and then each trained child was placed with 
another child to build the block design, to work the puzzle, 
or to tell the story in the picture book. The trained child 
had the advantage of the untrained child, and proceeded to 
use his advantage, usually by assuming the role of teacher. 
After quite a bit of such experience, the trained child was 
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given an after-test ■ identical with the fore-test, and his 
ascendance score was much higher than before, in most chil- 
dren. Control tests showed that the gain was not the result 
of the few weeks’ increase in age (n, ip). 

In a similar experiment, children who showed little self- 
confidence in solving a problem were brought to a higher 
level of independent work by starting them with easy prob- 
lems and promoting them to progressively difficult ones, 
always with encouragement but no actual assistance (75). 
Much the same experiment was tried some time ago on sol- 
diers temporarily incapacitated by wounds so that at first 
they could not raise the arm. Their progress was hastened 
by use of a little instrument which showed exactly how high 
the arm was being raised. At first their achievement was 
slight, but the instrument made it visible and gave them a 
mark to reach and surpass the next day. Many experiments 
in the psychological laboratory have shown that visible 
achievement promotes self-confidence and is an incentive to 
further efforts. 

Treatment of personality difficulties. Which is worse, to 
lack self-confidence or to have no confidence in anybody 
else? The worst of all is to have no confidence in either self 
or others, and such is the state of some badly disturbed in- 
dividuals. The first step toward a “cure’’ is, often at least, 
to get the subject to have confidence in some competent 
adviser. The mental hygienist, when working with a mal- 
adjusted child, tries first to win confidence by seeing the 
difficulty from the child’s own point of view, and then to 
secure the child’s co-operation in some hopeful plan for im- 
provement. The child, as well as the adviser, must be hope- 
ful. Often the co-operation of the parents and a more con- 
fident attitude on their part toward the child are essential for 
successful treatment. 

When the child’s difficulty brings him into serious conflict 
with society, as in cases of stealing or incorrigibility, a change 
of home environment may be necessary. Antagonisms may 
have grown up between the child and other members of the 
family which cannot be overcome, and the child would slip 
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back into his old role if replaced in his old surroundings. 
A foster home is found for him after careful study of that 
home as well as of the child to make sure that the two will 
fit together. Follow-up of several hundred boys and girls 
placed out in this way revealed improvement in the great 
majority of cases (about 90 percent), except where the 
child’s personality showed from the beginning distinctly ab- 
normal trends. Stealing, lying and running away ceased, 
though not all at once, and timidity, irritability and distrust 
disappeared in a favorable home atmosphere. Precocious sex 
interest was allayed (7). Yet the children, after all, re- 
mained the same children. The overactive one remained 
overactive, though less disturbingly so, and the easygoing 
one retained that characteristic through all the change of 
behavior. In short, the biological, temperamental factors in 
the child’s constitution continued to operate in the changed 
environment. 

The individuals who are most dominating and aggressive 
in their overt behavior are not always the most self-confident 
at heart; they may be “compensating” for an inner sense of 
distrust and insecurity. They may be drawing too sharp a 
line between the self and the environment and so failing to 
participate wholeheartedly in group activities (S). 

We shall return to problems of this general sort in the final 
chapter of the book. 

INTERPLAY OF INTERNAL AND EXTERNAL 
FACTORS IN THE PERSONALITY 

We have the endocrines and other biological factors in 
personality, and we have the environmental factors such as 
the group code, the family situation and the role of the indi- 
vidual in the group. Shall we wave aside the biological fac- 
tors in favor of the social, or the reverse? What we must 
do is to recognize the importance of both kinds of factors, 
and to insist that personality is not a^sum of these factors, but 
rather a product of their interaction. The individual is not 
molded like putty; he is aroused to activity by the environ- 
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ment and is developed by his own activity. At any moment 
his behavior depends on stimuli received from the environ- 
ment and on his own “structure, state and activity in prog- 
ress” (p. 26 ). That is, it depends on both internal and ex- 
ternal factors. 

The state of the individual depends largely on internal 
chemical factors, both temporary and permanent. A tired 
child behaves differently from the same child when well 
rested, being in a different chemical state. An individual 
suffering from thyroid deficiency behaves differently from 
the same individual when supplied with the thyroid hormone. 
An individual exposed for a considerable time to dearth of 
oxygen shows different personality traits from the same indi- 
vidual under normal atmospheric conditions. It is possible, 
though questionable, that the neurotic individual is below 
par in some chemical function, and that his self-confidence 
would be raised by normalizing his chemical state. Even so, 
the neurosis would not be simply a subnormal chemical state 
of the organism. It would be the way the individual re- 
sponds to the environment when in that state, and if the state 
were permanent, continued activity while in that state would 
build up a false conception of the environment and an inade- 
quate habit of response. We get a glimpse here of the intri- 
cate interaction of biological and social factors. 

Two individuals playing practically the same role will play 
it differently because of their different internal constitutions. 
They may accomplish almost the same results, but do so in 
different ways according to their personal characteristics. 
Two leaders, for example, may both be effective and yet very 
different in their ways of leading. One may be forceful and 
the other gentle. Two similar individuals placed in very 
different roles wiU develop differently, because of the dif- 
ferent activities demanded, and two unlike individuals placed 
in similar roles will develop differently because their own 
tendencies cause them to act differently. As this statement 
holds good even of young children, we may conclude that 
the internal and external factors interact from the beginning 
and probably to the end. 
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There is,, another point to consider. The individual passes 
back and forth from. group to- group, as between the gang 
and the home circle, or between the class,room and the.foot- 
ba.ll team, playing very different roles in different .groups* ,If 
personality depended wholly on the role, mu,ltiple roles, 
would mean multiple personality. Yet most of us who play 
two or more roles are not disintegrated. The typical case of 
multiple personality arises from the ref zml of the 'subject ,to 
play, the multiple roles that normally fall to the. same indi- 
vidual. He tries to coniine himself to the role of the serious 
and self-effacing person, without ever being nor,m.aIIy a.ggres- 
sive or normally playful; and the roles which he refuses to 
play get played in special states into which he lapses against 
his will. By contrast the normal individual passes freely from 
one role to another and maintains his own unity and con- 
tinuity throughout. This unity and continuity are certainly 
not provided by the environment but depend on die fact that 
the organism is itself a unit. 

The continuity of personality illustrated by a case history* 
That the individual preserves a good measure of sameness as 
he grows up and comes into different environments is well 
brought out in the numerous case histories that have been 
published of neurotic and delinquent persons, “problem chil- 
dren” and the like. One would expect to find the same con- 
tinuity in the biographies of the great, but these biographies 
are apt to be rather meager on the formative years. Much 
of psychological interest can be found in the life of the 
American humorist, Samuel Langhorne Clemens, better 
known as Mark Twain (/y, 20). 

A4ark Twain grew up in the semifrontier town of Hannibal, 
Missouri, on the Mississippi River. His father, a lawyer of high 
character and aspirations, was a poor money-getter, and the 
family was always close to poverty. His mother came of a 
family of optimistic people, full of projects for getting ahead, 
and was herself a woman of great vitality, courageous and out- 
spoken, with a peculiar, interesting drawl in her speech and the 
art of saying a humorous thing ‘Vith the perfect air of not 
knowing it to be humorous.” Mark Twain resembled his mother 
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in all these respects. She once replied to a neighbor who asked 
if she put any credence in the boy’s astonishing tales of his ad- 
ventures, “Oh yes, I know his average. I discount him 90 per- 
cent. The rest is pure gold.” Sam, or Mark, was the sixth in 
order of seven children. He was cared for largely by negro 
slaves, was very fond of the stories they told, and retained a 
strong affection for the negro. Sympathy for the under dog 
was always one of his strong characteristics. He was the leader 
of a gang of boys who roamed the woods, swam in the River 
and explored it in “borrowed” boats. He was full of adven- 
turous projects and practical jokes, and it was said of him that 
he always had a ready audience for whatever he had to say in 
his drawling way. One of his gang was the original of “Huckle- 
berry Finn,” the neglected son of the town drunkard, whose 
company was forbidden to the children of respectable families. 
Mark did not like school and when he was eleven, his father 
dying, his mother permitted him to go to work in a local print- 
ing office, where he soon learned to be an expert typesettei . 
Leaving home at the age of seventeen, he plied his trade in sev- 
eral large cities, and then suddenly, during a steamboat trip, de- 
termined to become a River pilot-the great ambition of his 
boyhood. He “learned the River” and piloted large steamboats 
beween St. Louis and New Orleans for several years, until the 
outbreak of the Civil War put a stop to the river traffic. Soon 
afterwards, we find him in Nevada, then in the height of the 
silver boom. He dabbled in mining, optimistically, for a few 
months, but soon became a reporter on the leading newspaper of 
the region. (He had written a few sketches from time to time 
during his youth and early manhood.) A few years later he 
began to travel as a newspaper correspondent, and he ventured 
with much trepidation to try his hand as a lecturer. He had 
already, on one or two occasions, met with much success as an 
after-dinner speaker; and when he stood before his audience and 
just talked to them in his characteristic way, he carried all before 
him. He embodied some of his travel letters in his first book, 
Iwiocsnts Abroad. The success of this book led him to settle 
down, more or less, to the life of an author and man of means. 
He had found a wife after his own heart and was much devoted 
to his children. His wife became his censor and kept his writing 
within the bounds of respectability, from which he was prone to 
stray. Besides the creditable array of books and sketches which 
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he published, there were many which were censored and left 
unfinished. Fie was ahwws willing to take a chance on 'what 
seemed like a promising invention, and sank a fortune in a type- 
setting machine. He became partner in a publishing house which 
after rather a brilliant career went bankrupt, and then, at the age 
of nearly sixty, set about paying off his indebtedness by going 
back to the lecture platform. He suffered many disappointments 
and sorrows from time to time and felt them deeply but always 
came back to high spirits. 

There is an undercurrent of serious purpose in Mark Twain’s 
writing—to strip off cant and prejudice and see things as they 
really are. He was extremely critical of much that was current 
in religion and public life, and used to rant about the “damned 
human race” which w^as to his way of thinking inferior to the 
animals except in the one point of intelligence. But his readers 
and hearers always suspected a joke, and would burst into 
laughter at his most serious statements. He had made his role 
and was held to it. Apparently he found his role even as a boy 
in his gang. Certainly his behavior shows continuity in spite of 
the varied environments in which he lived and the varied occu- 
pations in which he engaged. One should mention also certain 
personality traits which had much to do with his career and 
which were certainly biological or constitutional: his resilience 
and high spirits, his great endurance (he would play billiards all 
night without feeling tired) and his fulness of projects and dis- 
position to take a chance. 

Mark Twain’s marked ability and striking personality re- 
veal quite clearly the interaction of biological and social fac- 
tors. The direction in which he developed was obviously 
determined by the social role that he filled, but his role was 
not handed out to him by society, for he showed unusual 
initiative in making a role for himself. He made his role by 
finding what an individual of his biological constitution could 
do that would have social value and acceptance. 

Such a life history brings us squarely in front of a problem 
around which we have been skirting for a long time— the 
problem of the influence of heredity on personality, on intel- 
ligence, and on behavior generally. We have been willing to 
recognize the importance of the '^biological factor,” but we 
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have not assumed by any means that this factor is identical 
with heredity. 

Summary of the chapter. The main topic has been the 
interplay of biological and social factors in the development 
of personality. The biological factors are best represented 
by the endocrine glands, the thyroid, the gonads, the pitui- 
tary and others; their contribution to the individual’s person- 
ality stands squarely on the evidence. The evidence for 
social, factors is somewhat more elusive but not open to seri- 
ous doubt. The situation of the child in the home and in 
the play group was stressed for its contribution to the indi- 
vidual’s code, role and “style of life.” That some person- 
ality traits can be improved by suitable training, at least in 
childhood, was shown by experiments. Some clinical ap- 
proaches to the difficult problem of improving maladjusted 
persons were described. 
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Heredity and M'nvironment — Development 


U P TO this point in our studies, individual differences 
in ability and personality have been described without 
much attention to ultimate causes. Where can we hope to 
find the causes except in heredity and environment? Under 
the head of heredity are included all the factors that were 
present in the organism at the beginning of its individual ex- 
istence, and under the head of environment are included all 
the forces that have acted on it from without. It would seem 
that the possibilities are thus exhausted. Behavior depends 
on structure, structure on previous development, and devel- 
opment on the interplay of hereditary and environmental 
factors. So intricate is this interplay, however, that the 
effects of heredity and environment can scarcely be sep- 
arated. Indeed, once the organism is partially developed, 
its existing structure embodies the results of the previous in- 
terplay of forces. It is the organism, together with its pres- 
ent environment, that is the direct cause of the next step in 
development. Any step in development is a kind of response, 
and like other responses it depends on present stimuli and on 
the organism. The individual as an organic whole makes the 
developmental responses. In a very real sense the individual 
develops himself. 

The study of heredity and environment must at the same 
time be a study of the individual’s development. Both topics 
are therefore included in this chapter, and our question re- 
garding the causes of individual differences will not be fully 
met till near the end of the chapter. 

The question whether individual differences are due more 
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to heredity or environment opens up a large scientific prob- 
lem with important practical bearings. If superiority and 
inferiority are due mostly to heredity, the best hope for the 
future of mankind lies in improving the breed, and any tend- 
ency to racial deterioration calls for the most vigorous resist- 
ance. If the contrary view is nearer the truth and the main 
source of individual differences lies in the environment, all 
humanitarian efforts may well be directed toward better en- 
vironmental conditions, physical and social. Shall the gar- 
dener pin his hope on careful cultivation of the soil or on 
selection of the best seed? 

The practical gardener knows that both are necessary. A 
superior crop cannot be grown from inferior seed, no matter 
how rich the soil, nor from the best of seed in poor soil. 
Animal development, too, depends on both heredity and en- 
vironment, as is well known to the breeder of fine horses, 
dogs or cattle, and it seems almost certain that the same holds 
good of mankind and that it would be sheer folly to neglect 
either heredity or environment in laying plans for human 
betterment. 

EARLY DEVELOPMENT 

About nine months before birth the human individual 
begins his career as a single microscopic cell, the fertilized 
ovum, which is an ovum from the mother’s gonads combined 
with a spermatozoon from the father. With the fusion of 
these two cells into a single cell, the individual comes into 
existence. In the favorable environment supplied by the 
mother’s body this one-celled individual immediately starts 
to grow, dividing into two cells, into four, into eight and 
eventually into millions and billions. These daughter cells 
take on different characteristics and form the various tissues 
and organs of the body, some becoming skin cells, some 
muscle cells, some nerve cells, and so on. In spite of all this 
multiplication and differentiation, the cells continue to inter- 
act with each other and the organism remains an integral 
whole, a perfect example of unity in multiplicity. 
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The carriers of heredity— chromosomes and genes. If we 
ask where the individual’s heredity resides, w'c see that it must 
be wholly contained at first in the fertilized ovum and that 
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Fig. 24.-Cell division. First the nucleus breaks up into its parts or 
chromosomes, here 4 in number. Each chromosome then splits into 2 
slender rods, one of which moves to the right and the other to the leit. 
The two chromosome groups thus formed are identical with the original 
group except for being smaller. Next the whole cell divides, each <^augh- 
ter cell including one of the chromosome groups. This process of ceil 
division occurs when the fertilized ovum divides and also when any one 
of the daughter cells divides. Instead of the 4 chromosomes shown in this 
simplified diagram, there are 48 in every human cell. 

no more heredity can get in after the moment of fertilization. 
Like all other cells, the fertilized ovum consists of a semi- 
fluid mass called c)n:oplasm, and within that a small nucleus 
of somewhat denser material; and it appears that the heredi- 
tary factors are all carried by the nucleus. The nucleus takes 
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the lead in the process of development. Cell division .starts 
■with the niicieus. The chromosomes, rod-shaped .bodies 
whic,h ma.ke iip' the nucleus, deploy in- regular order and 
split, each foniiing two daughter chromosomes, one for each 
of the daughter cells that soon result from the division of the 
whole cell. Thus each of the daughter cells possesses chro- 
mosomes identical with those of the fertilized ovum, and as 
the process is repeated in every subsequent cell division, the 
result is that the chromosomes of the fertilized ovum are re- 
produced in every cell of the body. Since the chromosomes 
are the carriers of heredity, we conclude that the individuaFs 
heredity, instead of being localized in any one organ, is fully 
present in every cell of the body, and plays a part in every 
activity from the beginning and throughout life. 

The chromosomes are not the elementary carriers of he- 
redity; each can be shown to contain numerous factors or 
/‘genes.” The genes are knowm in the first instance by their 
effects on the development of the individual and on his adult 
characteristics, but in some cases it is possible to count the 
genes present in a chromosome and to show how they are 
arranged in the chromosome. Each chromosome in a given 
species is a definite combination of genes which usually stick 
together in heredity. The genes are the ultimate carriers of 
heredity. They react to stimuli from the environment and 
from inside the partially developed organism and so affect 
the individuaFs structure and behavior (.25, 5j). 

The source of heredity. Tracing back the chromosomes of 
the fertilized ovum we find half of them present in the un- 
fertilized ovum and the other half in the spermatozoon. Half 
of them are supplied by the father and half by the mother. 
That is, half of the child’s heredity comes from the father 
and half from the mother. The mother’s additional contri- 
bution to the child’s welfare during pregnancy belongs 
wholly on the side of environment and does not affect his 
heredity. 

But the child does not receive all his mother’s chromosomes 
nor all his father’s. If he did he would have a double num- 
ber; he would be a freak. Prior to fertilization the ovum 
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extrudes half of its chromosomes, and the spermatozoon does 
the same. Thus the child receives only half of his mother’s 
stock of chromosomes and half of his father’s stock. In this 
process there is a large element of chance as to exactly which 
chromosomes come from the mother and which from the 
father. Millions of combinations are possible, and two chil- 
dren of the same parents very seldom get the same combina- 
tion, very seldom have the same heredity, though they are 
more alike in their genes than unrelated children. Each indi- 
vidual’s heredity is practically unique. (For an exception 
seep. 231.) 

What does the child inherit, in the strict biological sense, 
from his parents.^ He inherits chromosomes, genes. He 
does not get the sum of his two parents’ genes; he gets only 
half of those that operated in either parent. Because he is 
genetically a new combination, his visible traits of structure 
and behavior may differ greatly from those of either parent. 
Leave environmental effects out of account; just by heredity 
children on the whole are bound to differ considerably from 
their parents. 

The words “heredity” and “inheritance” are somewhat 
misleading since they lead our minds back to the parents, 
whereas we ought to be thinking of the child’s own unique 
combination of genes. Heredity for miy individual is his 
own -native constitution. 

Environmental factors in prenatal development. Up to the 
time of birth the growing organism is so completely sheltered 
from the heat and cold, the jars and stresses, of the outside 
world that development— we are likely to imagine— must de- 
pend wholly on heredity and not at all on environment. 
Then we remember that the unborn child’s immediate en- 
vironment is not the “outside world” but the mother’s body 
and particularly the uterus or womb. On this immediate 
environment the organism depends for such essentials as food 
and warmth, and without them no development would occur. 
From the very beginning development depends as truly on 
environment as on heredity. 
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Relative importance of heredity and environment: (1) in 
the development of a single individual. It has sometimes been 
argued that heredity, however potent in the first stage of 
development, must become relatively ineffectual as develop- 
ment proceeds and the effects of environment accumulate in 
tire organism. If heredity is completely present in that mi- 
croscopic cell, the fertilized ovum, how can it play any con- 
siderable part after the organism, by taking in material from 
the environment, has grown into a twenty-pound baby? The 
answer is that the absorbed material does not dilute the orig- 
inal living substance, for in being absorbed it is transformed 
by the organism and enters fully into the life of the cells. 
All the milk consumed by the baby fails to make him more 
and more milky, for he changes it chemically into human 
muscle, bone and brain. The hereditary factor carried by 
the ever-multiplying chromosomes is present in every cell 
of the body and is just as influential in the later stages of 
development as at the very beginning. 

A maple and an elm stand side by side. In the spring 
when they put out their leaves, look!— the leaves of the two 
trees are different. Which factor makes them different, he- 
redity or environment? For all the years of age and all the 
tons of bulk that separate them from their original seeds, the 
hereditary difference remains in every bit of new growth. 
Without the hereditary factor, indeed, there would be no 
leaves on either tree, there would be no life. And without 
the environmental factors of warmth and moisture there 


would be no leaves. Heredity and environment work to- 
gether in every manifestation of Hfe. 

The relation of heredity and environment is not like addi- 
tion but more lilte multiplication. The individual does not 
= heredity -f environment, but does = heredity X environ- 
ment. The weight of an elephant is not the sum of two 
parts, one part due to his heredity as a large animal, the other 
part due to the amount of food available. If it were, a mouse 


growing up in the same jungle would be equal to the elephant 
in the environmental part and differ only in the part due to 
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heredity. Development is a product rather than a sum of 

the two factors. 

Let heredity be represented by the base of a rectangle, and 
environment by its altitude. Then the individual s develop- 
ment is represented by the area of the rectangle, the product 
of base and altitude. W^e cannot say that the area depends 
more on the base or more on the altitude; for if either should 
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Fig. 25.-- The individual a product of heredity and environment. In- 
crease the environmental stimulation (height of the rectangle) ^ and you 
increase the area, but the hereditary factor (width) remains as important 
as ever. 

drop out there would be no area left. In the same way it is 
absurd to think of either heredity or environment as being 
more important than the other in the individuaFs develop- 
ment. 

Relative importance of heredity and environment: (2) in 
causing differences between individuals. So long as we are 
following the development of any single individual there is 
no point in asking whether heredity or environment is more 
important, since both are absolutely essential. Usually, how- 
ever, when we raise this question we are comparing one indi- 
vidual with another and asking what makes them different. 
Why is one taller, or brighter, or more self-centered than the 
other? The cause of the difference might lie in heredity 
alone, or in environment alone, or in both together. Two 
individuals of the same heredity might differ because of un- 
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like environments, and two individuals of differing heredity 
would probably differ in spite of identical environments. So 
we should logically expect; change either factor and you 
change the product. But logic alone does not tell us harw 
much difference to expect from heredity alone or from en- 
vironment alone. All the big, important differences among 
men might be due to heredity, or to environment. Such a 
question can only be answered by detailed investigation. 



Heredity 


Fig. 26.-Individuals may differ because of differing heredity or because 
of differing environment. Thus A and B receive the same amount of en- 
vironmental stimulation, but differ (in area) because of their different 
heredity; whereas B and C, though having the same heredity, differ be- 
cause they receive different amounts of environmental stimulation. The 
size of the difference between two individuals always depends on both 
factors. Take A and B and double the environmental factor (height): 
you double the amount of their difference (8). Let A be an elephant 
and B a mouse. If food is scarce their weights differ by a certain number 
of pounds, but if food becomes plentiful the elephant will gain more 
pounds than the mouse and the absolute (not relative) difference in weight 
will be larger than before. 

For the same reason we should expect a naturally bright child and a dull 
one to differ somewhat in knowledge even if brought up in a very meager 
environment, but if the environment became richer and more stimulating 
the bright child would pick up more new knowledge than the dull one, 
so that their stocks of knowledge would differ more than before. In gen- 
eral, improving the environment for all alike should increase the amount 
of individual differences (p. 237). 

Fundamental experiments on heredity and environment. 
The logic of investigation is clear. To discover the effect of 
differences in heredity, make heredity your “independent 
variable,” holding environment constant (p. 9). That is, 
take individuals of different heredity and expose them to 
identical environments; any difference in the result must be 
laid to heredity. Similarly, to appraise the influence of en- 
vironment, take individuals of identical heredity and expose 
them to different environments. These two types of experi- 
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ments have been tried many times and in many ways on 
plants and animals. 

Hybrids prove the iwportafice of heredity in individual dif- 
ferences. If a male of one species is mated with a female of 
a different (though necessarily similar) species, the offspring 
is known as a hybrid. With the male a donkey and the 
female a horse (mare) the offspring has the same prenatal 
environment as a normal horse and should therefore be born 
a horse, if only environment counts. But the offspring turns 
out to be a mule, differing considerably from a horse at birth 
and becoming more and more characteristically a mule as he 
grows up. From this instructive and often repeated experi- 
ment we learn: 

1 . that the difference between a horse and a mule is due to 
heredity, i.e., to the fact that half of the mule’s chromosomes 
are donkey chromosomes; 

2. that creatures of different heredity are not made alike 
by exposure to the same environment; 

3. that hereditary differences come out more and more as 
development advances. 

In a less striking way the same facts can be observed in 
human children whose parents have differing physiques, for 
the child does not “take after” his mother more than after his 
father, though his prenatal environment is exclusively ma- 
ternal. This environment does not “mold” him in any such 
way as to eliminate his hereditary characteristics. 

Hybridizing or cross-breeding experiments in great variety 
have been tried by geneticists, and the amazing body of 
knowledge achieved from the day of Gregor Mendel, 1866, 
down to the present day should be examined by anyone who 
is skeptical regarding the importance of heredity (ay, yy). 

Monsters prove the importance of environment in the cau- 
sation of individual differences. If development is not a 
“molding” process, is it merely an “unfolding” of character- 
istics that are fully determined in advance by heredity? The 
negative is proved by a second type of experiment, in which 
an individual of normal heredity is made to develop under 
abnormal environmental conditions. There are obvious dif- 
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ficulties in the way of doing much with unborn mammals, 
but birds’ eggs can be treated in various ways during incu- 
bation, and fish or frog eggs while developing in the water 
can be heated, chilled or exposed to the action of chemicals, 
electricity, X-rays, etc. The outcome is often a “monster,” 
an individual differing grossly from the norm of the species. 
For example, fish embryos, just at the eye-forming stage, 
were placed in the icebox for a few hours, with the result 
that the eyes were imperfectly formed, and some individuals 
developed only a single eye. The difference between the 
one-eyed fish developed in the cold and the two-eyed fish 
developed under normal conditions was clearly due to the 
difference in environment (41). 

These biological experiments, showing very marked indi- 
vidual differences due in one case to heredity and in the other 
to environment, are probably sufficient to disabuse our minds 
of any prejudice against either factor. We are prepared to 
believe that important psychological differences can result 
from either factor. Before coming to grips with that ques- 
tion we need to examine somewhat further the process of 
development which is well worthy of study on its own ac- 
count as well as for the light it throws on individual differ- 
ences. 

MATURATION VS. GROWTH THROUGH USE 

We have discarded the all-too-simple views (i) that the 
development of an individual is a spontaneous unfolding of 
his inherited characteristics, and (2) that it is a molding proc- 
ess in which environment does the work and the individual 
remains passive. Development is an active response of the 
individual to stimulation. A new problem now presents itself, 
suggested by the questions, whether the muscle is developed 
by being exercised or by a natural growth process, and simi- 
larly whether the brain develops as a result of brain activity 
or by a natural growth process. The word “natural” is really 
out of place here, since growth resulting from activity would 
be a perfectly natural process. What is meant by “natural 
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growth” or 'nuturation is a kind of development that does not 
depend on the use, function or characteristic activity of an 
organ. Growth of the muscles resulting from other causes 
than muscular exercise, growth of the brain resulting from 
other causes than the use of the brain in learning, thinking, 
etc., would be examples of maturation. 

Most of us would accept without question the genuineness 
of both sorts of development. We know, or think we know, 
that exercising a muscle increases its size and strength. We 
certainly know that practicing an act results in greater skill 
and power. These are instances of development through use. 
We also know, or think we know, that the child grows in 
size, that his teeth come and his bones harden, that .many 
other changes take place in his various organs and that, in 
short, he becomes mature, not so much by exercise and prac- 
tice as by the natural process of growing up. We should be 
inclined to accept the following two statements which how- 
ever are here put forward as hypotheses to be tested. 

1. The activity or use of an organ results in the further 
development of that organ, unless it is already well devel- 
oped, and maintains it in good functional condition if it is 
already well developed; whereas prolonged inactivity results 
in a loss of good condition and finally in “atrophy through 
disuse.” 

2. There is also a maturation process by which the funda- 
mental structure of an organ is laid down prior to use, and 
this process does not necessarily cease when the organ begins 
to function. The causes of this growth-without-exercise re- 
main to be considered. 

Though these two statements appear reasonable, each of 
them has been much doubted. Some psychologists are skep- 
tical regarding maturation and others regarding growth 
through use, while still others insist that the two processes 
are really the same. 

Evidence for maturation. It seems undeniable that any 
organ must develop to a certain point before being capable 
of functional activity. The heart could not start pumping 
the blood through the arteries until it had become a workable 
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pump. The lungs afford a convincing example. No air can 
possibly enter the lungs before birth to distend and exercise 
them, and yet at birth they are well enough developed to 
play their part in breathing. Their further development 
after birth may be the result of using them, but their prenatal 
development belongs squarely under the head of maturation. 

Or take the muscles. Each muscle first makes its appear- 
ance long before birth as a little “bud” having no contractile 
power. The cells of this rudiment multiply and take on the 
structure of muscle fibers. At the same time a nerve is grow- 
ing out from the nerve centers to the muscle. When this 
process has gone far enough the muscle begins to receive 
stimuli from the nerve centers by way of the nerve, and to 
respond by contracting. Until the muscle has developed its 
special structure and until its connection with the nerve 
centers is established, it remains inactive and therefore this 
early development is due to some cause other than its own 
activity. 

The cause of maturation. The most striking thing about 
maturation is not the increase in the size of the embryo— 
though that is striking enough— but the differentiation of cells 
and the formation of many diverse organs. All the cells of 
the body are descendants of the fertilized ovum, and yet 
some become muscle cells, some gland cells, some nerve cells. 
What causes them to differ? They all have the same chro- 
mosomes, the same heredity. Reasoning as we did in ex- 
plaining the differences between individuals, we say that cells 
having the same heredity can differ only because of differing 
environments. But the external environment is essentially 
the same for all parts of the young embryo, shielded as it is. 
The immediate surroundings of any cell in an organism, how- 
ever, consist of other cells within that organism, and when 
some differentiation has already occurred, different cells of 
the embryo have different surroundings and receive different 
stimulation from the surrounding cells. (The reader will 
query how differentiation gets its first start. Apparently it 
starts in the fertilized ovum, perhaps in the process of fer- 
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tilization.) Receiving dijfferent stimulation, different cells in 
the same embryo respond by developing differently. 

The differentiation of cells and organs, accordingly, must 
be due to their different surroundings within the developing 



Fig. 27.—Stages in the development of the eyes. In the first stage the 
eye-buds, growing out from the embryo brain, approach the skin and 
stimulate it to thicken. In the second stage each eye-bud takes the shape 
of a cup while the thickened parts of the skin are rounding out into 
separate bodies. In the third stage these round bodies are enclosed in the 
cups, where they develop into the lenses of the eyes. The cupped eye- 
buds develop into the retinas. 

organism. Each embryonic cell is influenced by its immedi- 
ate surroundings. This fact is well seen in the early develop- 
ment of the eye. The first rudiment of each eye is an out- 
growth from the rudimentary brain toward the rudimentary 
skin of the rudimentary face. All the parts are rudimentary 
at this stage and all the cells are much more plastic than they 
are later. The eye-bud growing out from the brain exerts 
a stimulating influence on the skin cells that it approaches. 
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and this part of the skin thickens and forms the lens of the 
eye, while the eye-bud forms the retina and iris. (For these 
parts see Fig. 90, p. 474.) Other adjacent tissues are stimu- 
lated and develop other parts of the eye. As they are formed, 
these various parts come together and make up the eyeball. 

Descriptive embryology traces this course of events but 
can only guess at the causes at work. The experimental em- 
bryologist goes after the causes by aid of an experiment 
which deserves a place beside the hybrid and monster experi- 
ments mentioned earlier in the chapter. This is the graft 
experiment, or transplantation experiment. A fresh piece cut 
from one part of a developing organism is transplanted to 
another part of the same organism or even grafted upon an- 
other more or less similar organism. Varied experiments of 
this general type are throwing much light on the nature of 
differentiation and maturation. We will notice only the 
results of grafting an eye-bud into some other part of the 
same embryo. If transplanted so as to lie under the skin of 
the abdomen, at just the right stage of development, the eye- 
bud chemically stimulates the skin and adjoining tissues and 
induces the development of a fairly complete eye in that 
remote region. The eye-bud is evidently a center of influ- 
ence and dominates the surrounding cells {40). Similar 
events happen throughout the developing organism. The 
head gets its start early, takes the lead, and dominates the 
development of the rest of the organism, even before the 
brain is well enough developed to exert any control through 
the nerves. Some of the hormones begin early to have an 
effect on development. 

In this process of maturation, the external environment 
plays an essential part by supplying food and oxygen, warmth 
and other general conditions of life. Heredity is of course 
always in action, different genes responding in different parts 
and at different times according to the stimulation received. 
But the decisive factor in differentiating the various organs 
is the interaction of parts ^within the organism. The organism 
is a system in itself, though of course only partially separated 
from the external environment. Here, very concretely, we 
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see the meaning of our opening statement that “in a very real 
sense the individual develops himself.” 

Growth through use or functional activity. The growth of 
a muscle from repeated exercise is a matter of ‘ common 
knowledge,” but we learn in psychology to be suspicious of 
common knowledge and to demand definite facts in support 
of our conclusions. Exercise undoubtedly strengthens a 
muscle that has become flabby from want of exercise, but 
the gain in strength is much greater than can be accounted 
for by the relatively slight increase in the size (thickness) of 
the muscle. Other results of exercise besides muscular 
growth contribute to increase the strength: better circulation 
and oxygen supply, increased storage of fuel reserves in the 
muscle, stronger stimulation from the brain. The shrinking 
of a muscle when immobilized for weeks in a splint, and its 
gradual recovery after the splint is removed, look like good 
evidence for atrophy through disuse and for growth through 
use. But a well-controlled experiment would be much more 
conclusive. 

Muscle growth from exercise demonstrated. There is one 
experiment, made in 1897 and apparently so well done that 
the physiologists have not thought repetition necessary (atf). 
A large mature dog was first kept inactive for a month. 
Then the slender sartorius muscle w'as removed from one 
thigh of the animal and carefully preserved for microscopic 
examination. After recovery from the operation the dog 
was trained in running a treadmill. He ran but little at first 
but after 20 days of training he was making the equivalent 
of 40-50 miles a day and kept this up for 40 days, covering 
the equivalent of 2,000 miles in all. Now the sartorius muscle 
was removed from the other thigh, and the two muscles, one 
unexercised and the other exercised, were compared. The 
exercised muscle was 50 percent larger in cross section than 
the other. Actual growth of muscle substance had resulted 
from the exercise. 

Microscopic examination of the cross sections showed 
about 30,000 muscle fibers in each case. Exercise had not 
increased the mmiber of fibers; there had been no cell multi- 
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plication. But exercise had increased the thickness of the 
fibers, especially of the many very slender fibers present in 
the little-exercised muscle. These slender fibers provided a 
reserve available for development through exercise. A sec- 
ond, smaller dog was put through the same experiment with 
essentially the same results. 

Evidence that the brain also is capable of some structural 
development through use will be presented in the next chap- 
ter (p. 287). 

The two developmental processes compared. Admitting 
that both maturation and growth through use are genuine, we 
ask next whether they are essentially one and the same proc- 
ess, as some have thought. They are alike in being responses 
to stimulation, but the stimulation differs in the two cases. 
Maturation depends only in a very general way on stimula- 
tion from the external environment. Directly and specifi- 
cally it depends on the interaction of parts within the young 
organism, one part stimulating another to develop. But the 
development that results from functional activity depends 
very specifically on stimuli received from the external envi- 
ronment, because it is in response to such stimuli that func- 
tional activity occurs. The dog in the experiment exercised 
and strengthened his muscles in response to the environmen- 
tal conditions imposed by the experimenter. Maturation 
equips a creature with organs suited to its general environ- 
ment— with fins, wings, or hands and with the muscles, sense 
organs and nerve centers required to operate these organs— 
and leaves the details to be worked out in the individual’s 
active dealing with his own particular environment. All 
learning belongs under the head of development through 
activity. 

Maturation and growth through use are also different re- 
sponses, different kinds of growth. In the experiment just 
cited the dog’s muscle fibers increased in size and perhaps in 
efficiency but they did not increase in number nor change 
into any new kind of cells. In a typical case of maturation 
such as the early development of the eye the cells multiply 
and differentiate. They are embryonic and plastic at the 
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start but in the process they assume definite structure and 
are combined into definite organs. They lose much of their 
plasticity as they take on the structure that fits them lor 
certain functions. The changes resulting from use are much 
less radical though they are important in adjusting the organ- 
ism to a particular environment. 

Does maturation cease when use begins? It is reasonable 
to believe the two developmental processes can go on to- 
gether. Interaction within the organism continues even after 
active dealing with the environment is in full swing. To be 
sure, the developed organs lie relatively far apart and are 
rather insulated from each other, but the hormones carried 
by the blood stream are known to have a powerful influence 
on development, even up to maturity (pp. 172, 176-178). 
What we should especially like to know is whether the in- 
creased strength and skill that appear as the individual grows 
up are wholly due to activity or partly to continued matura- 
tion. Is such improvement wholly the result of learning or 
partly the effect of maturing? An experiment on young 
chicks throws some fight on this question. 

If kernels of grain are strewn on the ground before a chick 
one day out of the shell, it pecks at them, seizes them in its 
bill and swallows them; but, its aim being poor, it actually 
gets only 20 percent of those pecked at; the next day it may 
get 50 percent, in another day or two 75 percent, and in 
about ten days it reaches a score of 85-90 percent. Does this 
improvement picture the course of maturation or the devel- 
opment resulting from practice? To investigate this ques- 
tion, chicks were hatched in the dark, kept in a dark room, 
hand fed and so prevented from pecking for 2-5 days, and 
then brought into the fight and given a chance to peck at 
grain. Their score on the first day in the light was no better 
than that of the one-day-old chick, but they improved more 
rapidly with practice. The experiment proves two things: 
(i) continued maturation during the 2-5 days in the dark, 
shown by the more rapid improvement after practice was 
begun; and (2) the need for practice to bring the pecking 
act to high efficiency, shown by the low initial score even 
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after the extra maturation. Here, as often, maturation pro- 
vides a mechanism that will work, and the use of the mech- 
anism makes it stronger and more accurate {4, ^i). Matura- 
tion does not make learning superfluous; it simply prepares 
the way for activity and learning. Each forward step in 
maturation equips the individual for commencing new activ- 
ities and so makes new learning possible. 

BEHAVIORAL DEVELOPMENT 

We turn now from the background topic of structural 
development to the more strictly psychological questions 
connected with the development of behavior. We wish to 
estimate the relative importance of maturation and use or 
exercise in the transformation of the infant’s behavior into 
that of an adult. We ask whether the child increases in intel- 
ligence, and decreases in playfulness, simply by growing up, 
or simply by learning, or by both processes combined. In 
seeking an answer we will appeal to the students of child 
development who are following one of the most promising 
leads in psychology. Developmental psychology is a much 
larger subject than we can attempt to cover adequately (/o, 
21 )- 

Prenatal activity. The unborn child is far from being an 
inert mass, as is well known to the mother who feels its body 
move from the middle of pregnancy in increasing amount. 
More exact studies of prenatal behavior are possible in cases 
of premature birth. The first muscular activity is the heart 
beat which starts at about the third week of embryonic life. 
The skeletal muscles begin to be active in the third month, 
bending the trunk, changing the posture and moving the arms 
and legs. As development proceeds the movements become 
stronger and more varied. 

The senses develop early and are capable of function some 
time before birth, but the eye and the senses of taste and 
smell can scarcely receive any effective stimuli in the shel- 
tered uterine environment. Muffled sounds doubtless reach 
the ear and motor response to loud external sounds has been 
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observed before birth. The sense of touch and the muscle 
sense are stimulated by the child’s own movements. The 
muscle sense in particular gets a great deal of use; and the 
lower nerve centers are in use whenever the muscles and 
muscle sense are active. Probably, therefore, this whole sys- 
tem-muscles, muscle sense and nerve centers is developed 
in part by prenatal exercise. This system is responsible for 
the fundamental postures and movements of trunk and limbs. 
Certain acts, however, can apparently receive no exercise at 
all before birth. When the newborn baby sneezes, one 
thinks, “How clever! How did he learn that trick?” He 
has had no chance to learn it, since it cannot be perfonned 
without inspiring and expiring some air. The same can be 
said of coughing and crying and of breathing itself. The 
neuromuscular mechanisms for these acts must have been 
prepared by maturation alone, up to the time of birth. 

Combination and segregation as principles of behavioral de- 
velopment. Bound up with the problem of maturation and 
use is the question whether small local movements or large 
inclusive movements come first in development, and whether 
the large acts are formed by combining the small ones, or the 
small acts by dividing the large ones and segregating the 
smaller act out of the larger. In later life both kinds of de- 
velopment occur. Movements of the two hands are com- 
bined in playing the piano, but the beginner must also learn 
to move the fingers separately instead of all together as is 
more natural. How is it in prenatal development? 

In the young salamander developing in the water the first 
movements to appear are head and trunk movements which 
bend the whole body away from a stimulus or propel the 
little animal through the water. As the limbs take shape they 
participate in this swimming movement before being able to 
move separately. Here the big movement comes first and 
the smaller one seems to emerge from the big one by a proc- 
ess of segregation. On this basis it has been suggested that 
segregation and not combination is the law of behavioral 
development (y). 

Prenatal behavior has been examined in several other ani- 
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mals and some human data have been obtained by observa- 
tion of the prematurely born. This line of investigation is 
still in progress and final conclusions cannot yet be drawn. 
Large movements involving head, trunk and limbs appear 
early, but small movements of fingers, lips, tongue or eyelids 
are just about as early (6, 2’j). Carefully e.xamined the small 
movements are seen not to be exclusively local; there are 
always slight movements in other parts. Nor are the large 
movements ever total; there are always parts of the young 
creature’s body which are quiet at the moment. Even these 
early movements are both selective and co-ordinated (14). 

Activity of the newborn child. At birth the child possesses 
a varied assortment of movements, large and small. And it 
cannot be too strongly emphasized that each of these move- 
ments is an organized whole. Sneezing calls for deep inspira- 
tion followed by forcible expiration. Crying calls for grad- 
ual expiration with opening of the mouth and tension of the 
vocal cords. The two eyes move together like a team. Rais- 
ing the arm or leg calls for teamwork from the muscles that 
bend the different joints. All these movements are grad- 
uated in force, and combined and recombined in all sorts of 
ways. The action system, as seen in the newborn child, is 
complex, flexible and highly organized at its own level. 

The newborn child’s behavior at certain moments, as when 
he is hungry and crying excitedly, gives the adult observer 
the impression of a disorganized mass. One trained observer 
reports: 

The infant maintains continuous, body movement with such 
speed and excessiveness that the experimenter . . . cannot keep 
up with the infant. The body squirms, twists, rolls, and bends. 
The back arches, the hips sway, and the head rolls from side to 
side or is thrown back. The arms slash vigorously and the legs 
are kicked in exaggerated extensor thrusts or are flexed sharply at 
ankle, knee, and hip. Hands, feet, toes, and fingers are in con- 
tinuous movement. Sucking and smacking sounds frequently 
occur, while loud crying is usually coincident with mass ac- 
tivity ( 12 ).^ 

1 Quoted by permission of the author and of the Clark University Press. 
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The term “mass activity” is misleading if it is allowed to 
obscure the fact that each of these movements, whether kick- 
ing, arm slashing, back arching or body squirming, is a well- 
organized movement, taken by itself. A real mass of dis- 
organized muscular activity would be something entirely dif- 
ferent. It would be a general spasm or else a muscle twitch- 
ing here and there with no definite movements of body or 
limbs. The observer calls it a “mass” because the sequence 
of acts is too rapid to follow, and because, to adult eyes, the 
whole performance is not getting anywhere. In quieter mo- 
ments the infant executes these same movements separately 
and learns to select and combine them so as to accomplish 
results in the environment, thus organizing his behavior on a 
second and higher level. But he starts, at birth, with move- 
ments that are already well organized at the fundamental 
level. 

Learning(?) to walk. There is some reason to question 
the usual assumption that the human child has to learn to 
walk. Certainly the parents do not teach him to walk, for 
very few people understand the act of walking well enough 
to teach it. The adult can encourage the child and protect 
him from bad falls, but if the child learns to walk he does 
so through his own efforts. Many animals walk as soon as 
they are born; maturation does the spadework for them, and 
the mere fact that the human child’s postnatal development 
is so long-drawn-out need not mean that maturation is any 
less helpful in his case. But we need evidence rather than 
such reasonings. 

During his first year after birth the child develops along 
two lines which come together about the end of the year in 
the act of walking. One line we may call locotnotion and 
the other balancmg. At the age of 6-7 months he tries to 
move himself along the floor and at 8 months probably suc- 
ceeds in crawling. A little later he can raise his body on his 
hands and knees and at 9 months can creep. He next tends 
to make more use of his feet, getting one or both of them 
on the, floor as he creeps, and sometimes walks on all fours 
for a short time before he passes over to erect walking. The 
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stages in this sequence are gone through in the same order by 
almost all children (a). 

Balancing also shows a uniform sequence of stages, the 
head being first held upright, then the trunk as in sitting, and 
finally the whole body as in standing. The child holds his 
head up steadily at 4 months, sits up steadily at 7-8 months, 
stands and walks with support at about 10 months, and walks 
alone at 14 months. In walking he at first keeps his feet 
wide apart and his arms spread, but as his balance improves 
his feet follow a narrower path and his arms are free for other 
uses. Children differ considerably in the age at which any 
of these stages is reached, but the sequence is always the same 
with only minor variations {3, 52). 

These uniform sequences in creeping and balancing sug- 
gest maturation rather than learning. If the development 
depended primarily on learning, the order of the stages should 
differ according to the child’s environment and the stimula- 
tion received. If it depended on learning and exercise it 
should be speeded up by intensive training. Johnny and 
Jimmy were twins, very much alike though not “identicals.” 
Johnny was trained, Jimmy was kept relatively inactive. 
Johnny’s training began within the first month and afforded 
him unusual opportunity and stimulation for crawling, creep- 
ing and standing as well as climbing and swimming and later 
for roller skating. His remarkable achievements in these 
more specialized activities were a revelation of what a young 
child can learn to do. But he did not sit up or creep or walk 
any earlier than his untrained brother. His training did not 
hasten the development of the basic forms of locomotion and 
balancing. These apparently depend on maturation so far as 
concerns the time at which they become ready to function 
(20,21). 

It is reasonably certain that the child does not learn to 
walk in the full sense of the words. Without maturation of 
his legs and of his balancing mechanism he never could learn 
to walk. But nothing is more characteristic of the growing 
child than his eager use of all his powers. He gives them 
abundant exercise and so strengthens them and makes them 
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more skillful. Excess movement is eliminated and dilferent 
acts are combined. If the child does not learn to walk, at 
least he learns to walk well, to walk easily, to carry things 
as he walks. 

Voice and speech. From birth on there is some ability to 
use the vocal organs, as shown in crying; and crying im- 
proves with use. Grunts are made during the first few weeks 
and syllables like goo at about 2 months, followed a few 
weeks later by two-syllable units. Baby talk which is con- 
versational to the extent that it is directed to another person, 
with give and take, starts at about 6 months, expressive inflec- 
tions and intonations at about 9 months. The first word 
recognizably imitated from adult speech occurs at about 14 
months on the average. During the second year the number ^ 

of words used increases slowly and then rapidly, and phrases 
and short sentences make their appearance near the end of r 

the year (^5). 

This sequence is almost invariable, in spite of large indi- 
vidual differences in the rate of progress. The inference is 
that maturation is essential. The child cannot utter syllables i 

until his speech organs and nerve centers have matured to a 
certain point, and he cannot pick up words by imitation until 
his nerve centers have advanced some distance farther. The ' 

child must learn to speak, certainly, but he is not ready to 
learn until maturation has advanced to a certain stasre. ' 

C? . f; 

Social development. A child of less than two years in a 
nursery school pays little attention to the other children and 
plays mostly by himself. Shortly he begins to watch the 
other children and to make rudimentary social contacts with 
them by touching, pulling and pushing. At about three 
years he likes to be doing the same thing that other children 
are doing, though without much give and take. Social play 
increases gradually and at five or six years we find the chil- 
dren engaged in dramatic play and co-operative construction 
projects. The sequence is regular enough to suggest a 
process of maturation, but it need not be specifically a social 
maturation, for it is closely bound up with the child’s gen- 
eral intellectual development. And it is clear here, as in the 
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child’s talking, that a tremendous amount of exercise and 
learning is superimposed on the growing-up process (^S). 
Rudiments of sympathetic behavior appear quite early, but 
real help to a fellow-being in need is impossible till the child’s 
general intellectual development has made some progress. 
He must comprehend the situation before he can act effec- 
tively. For reasons that are not at all clear some children 
are much more sympathetic than others of the same age. 
The same child may appear both very selfish and very help- 
ful, probably because he is active and uninhibited (28). 

Personality development. When we compare the mobile, 
playful but dependent child with the self-reliant, serious and 
slow-moving adult, we are ready to believe that both matura- 
tion and learning are needed to produce such a transforma- 
tion. The adolescent is eager to leam the ways of the adult, 
to acquire the adult code of behavior and to find for himself 
a role in the adult world. He learns what he can and may 
do and what is expected of him as a grown-up member of 
society. The pronounced shift of interests that occurs early 
in adolescence, away from the aspirations and amusements of 
a child and toward those typical of an adult (p. 188), has 
sometimes been attributed to learning alone. But why does 
this shift of interests occur two years earlier in girls than in 
boys? Is it not tied up with the physical maturation of 
puberty which occurs two years earlier in girls than in boys? 
Just before puberty physical growth takes a spurt, as shown 
in Fig. 28, and soon the girl begins to menstruate and her 
figure becomes that of a woman, while in his turn the boy’s 
voice changes and his beard starts to grow. These physical 
changes are due in large measure to the hormones of the 
gonads and pituitary and must be credited to maturation. 

Outstanding personality changes in adolescence are the in- 
creased sex interest and spirit of independence.. Sex interest 
is certainly not due to learning alone, since it depends on the 
hormones. The youth’s independent spirit may depend 
largely on reaching adult size and strength. As a child one 
looks up, literally, to the adult; as a youth, one looks straight 
forward at him. As a child one may have rebelled in a 
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rather futile way against adult authority, but as an adolescent 
one feels large and strong enough to assert one’s independ- 
ence. One enters a new world because one is taller, stronger 
and more responsive to the other sex. However, the trans- 



Fig. 28.— (Data from Shuttleworth, 52.) The growth of stature from 
before birth to maturity. Just before puberty each individual shows a 
second spurt of growth. The iirst spurt, as shown in the dotted curve of 
yearly gain, is at its peak before birth. The second spurt occurs at a 
variable age, from 10 to 15 years in girls, from 12 to 17 in boys. Because 
the prepubertal spurt occurs at different ages, it will not appear in an 
average of all boys or girls. This .curve W’as obtained by averaging only 
boys who showed the greatest gain in height at the same age. ‘Repeated 
measurements of the same individuals are necessary in order to obtain an 
accurate picture of growth. 

formation is not instantaneous by any means, and much 
learning and gradual adjustment attend and follow the matu- 
ration process. 

Development of intellectual ability. Binet, we remember, 
based his tests on the fact that children become more intel- 
ligent, more capable mentally, as they advance in age up to 
adolescence. We recall also that the limit of this advance 
seems to lie in the teens, with some question whether early 
or late in that period (p. 120). It appears certain that the 
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curve of mental development flattens out during the teens 
into the adult level. Intelligence test scores increase only 
slowly after age 12 or 13, and perhaps not at all, on the 
average, after 16-18. There are several questions one would 
like to answer in regard to intellectual development. One 
would like to know whether there is any adolescent mental 
spurt, like the prepubertal spurt in physical development 
shown in the growth curve for height (Fig. 28). One 
would like to know whether the level reached at 18-20 re- 
mains steady throughout adult life. And one would like to 
know whether intellectual development is to be credited to 
maturation or to activity and learning. 

The mental growth curve. Judging from the curve of 
physical growth, we should expect intellectual growth to 
become slower year by year from birth up to early adoles- 
cence, with more or less of a spurt at that time followed by 
a flattening out into the adult level. This would be the 
curve to be expected from maturation; so far as the develop- 
ment depended on learning, there would be no reason to 
expect an adolescent spurt. 

An intellectual spurt in adolescence is possible but by no 
means proved. If a fact, it would be difficult to establish, 
because the spurt would certainly occur at different ages in 
different individuals, as it does in physical growth. The 
same individuals would need to be tested repeatedly through- 
out childhood and adolescence. When this is done, some 
individuals show what appears to be a spurt somewhere be- 
tween 12 and 17 years of age, just before or just after their 
puberty, but other individuals show no definite spurt, and 
since we have to allow for some wabbling in any individual’s '< 
test scores, the best conclusion, up to date, is that the spurt 
is not proved (/). 

Whether, apart from the questionable spurt, the mental 
growth curve resembles that of physical growth in rising 
more and more slowly from birth to maturity, is a very diffi- 
cult question to investigate. In our pride as adults, espe- 
cially as young adults, we belittle the young child’s intellec- 
tual attainments and assume that, of course, the greatest part 
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of mental development occurs in adolescence. But consider 
the achievements of the two-year-old. He can walk, talk, 
and manipulate objects skillfully. He has advanced from the 
animal to the human level in his first two years, and it is a 
fair question whether any later period of two years will show 
as great an advance. The gain from birth to two years is 
certainly striking. Is the gain from 12 to 14 as striking? 
Psychologists who have attempted to work out the mental 
growth curve are agreed for the most part in regarding the 
development of the first six years as at least half of the total 
advance from birth to maturity. 

Badly misinterpreted, the Mental Age scale may seem to 
imply that the child gains as much in one year as in another; 
for does he not, on the average, gain one year of MA in each 
year of CA? Yes, but these year-steps of MA are not neces- 
sarily equal. They are simply the gains that the average 
child makes. To use them in tracing the growth curve 
would be reasoning in a circle. It would amount to saying 
that the child gains a year per year. In order to measure 
growth the psychologist attempts to devise scales graduated 
in equal steps of difficulty or intellectual altitude, and when 
such scales are approximated, the mental growth curve is 
not unlike that for physical growth. The gain decreases 
gradually from year to year, but continues in some intelli- 
gent individuals even into later adolescence (44). 

Mental growth and decline during adult life. Common 
opinion would probably be that intellectual ability increases 
to middle life and declines in old age. Intelligence test 
scores, however, show a declining tendency from the age of 
20-25 on, the decline being very gradual. This decline has 
been noted by several investigators who have tested large 
samples of the various adult age groups (75, 23, 45). These 
investigators have taken great pains to secure comparable 
groups at the different ages. In a California study, age 
groups of equal educational and social status were tested, 
with results shown in Fig. 29. In a New England study, 
practically the entire population of certain rural districts and 
small towns was tested, with results shown at the bottom of 
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Fig. 30. In this last Figure a contrast is seen between the 
scores in tests dependent largely on knowledge, and in tests 
demanding alertness and flexibility. The knonvledge curve 
remains practically level from 20 to 60 years of age, while 
the alertness curve drops off quickly from its maximum at 
17 years. In another large-scale investigation, learning 
ability was found to decline at a moderate rate from 20 on 
(^5). In still other studies, old people have been found to 



Fig. 29.— (Miles & Miies, 21 .) Age curves in intelligence test scores. 
Large samples were tested in each age group, and the individuals of approxi- 
mately equal education were taken together in Ending the averages. The 
decline with age is doubtless genuine, and not due to unfair sampling, since 
it appears in the college graduates, in the high school graduates, and in 
those with only grammar school education. 

keep up very well in vocabulary but to be below the young 
adult standard in new learning and in quick perception and 
adjustment. 

To avoid misunderstanding, it should be added that indi- 
vidual differences are great at every age. The members of 
any age group differ more among themselves than the average 
person of 20 differs from the average person of 70. A con- 
siderable number of the 70-year-olds surpass the 20-year 
average. 

The adult can go on for many years, enlarging his knowl- 
edge and improving his technique in his chosen field and in 
his social life, and we usually think his “judgment” con- 
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Fig. 3o.-pata from Lehman, 14 , 1 $, 16 , and from Jones & Conrad, 
12 ,) Intelligence and achievement as related to age. The two curves 
at the bottom show the average scores of comparable age groups in the 
Army Alpha intelligence test (p. 108). The “Knowledge” curve shows 
the^ run of the scores in the sub-tests that depend largely on knowledge, 
while the “Alertness” curve shows the scores in the sub-tests that depend 
mostly on close attention and mental flexibility. The Knowledge curve 
stays up while the Alertness curve begins to sag as early as the twentieth 
,:year.'v . 

^ The other curves show the rise and fall of superior output in different 
lines. The uppermost curve is based on the number of great works pro- 
duced by modern writers (now dead) at different times of their lives; 
their output was high from 30 to 45 years of age, without any sharp 
peak. The curve for baseball has a rather sharp peak at 25-30; that age 
scored highest in the number of major-league players, extra credit being 
allowed for^ champions in batting, pitching, and base-running. The peak 
for great scientific, inventive or musical output falls in the thirties. 
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tinues to improve. When we turn to the great achievements 
in science or art or in any line, we usually find the high 
point later than the twenties, though most of the great pro- 
ducers have demonstrated their superior ability by this time. 
Their early works are great but not so great as those they 
produce a little later. On the whole and with many indi- 
vidual exceptions the high point is reached in the thirties or 
early forties. 

Maturation and use in the growth of intellect. In consid- 
ering this topic let us start with old age and work backward. 
The decline of ability in old age can sometimes be laid to 
getting out of practice, i.e., to lack of exercise. But not 
always. The baseball player or the operatic singer continues 
intensive practice, yet his abihty declines. The cause lies 
certainly in the biological process of aging, a process which 
starts early in adult fife rather than on the verge of old age. 
Muscular strength and efficiency decrease after the twenties. 
The hearing of the very highest tones is lost even in the 
teens. The sense of sight declines somewhat later, but it 
does decline and certainly not from lack of use. The sex 
functions weaken sooner or later; the skin becomes thin; the 
hair loses its color; and there are many other changes inci- 
dent to the process of aging { 24 ). No one doubts the reality 
of biological aging, unless it be some theorist who is deter- 
mined at all hazards to uphold the view that all growth is 
due to exercise and all decline, therefore, to lack of exercise. 
If he once admits that abihties decline because of the aging 
of the organism, he can be driven to concede that the growth 
of abilities is partly due to maturation. 

It would be absurd to hold that intellectual development 
is wholly due to maturation. Maturation doubtless ceases in 
adolescence and the later gains in achievement must be due 
to use and learning. Throughout childhood and adolescence 
learning is actively going on along with maturation. They 
work together and their effects cannot be separated. We 
can believe that in adolescence, as in the development of 
walking and speech in the first year, function is made pos- 
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sible by maturation, and strengthened and made more effi- 
cient by exercise. 

ARE DIFFERENCES IN INTELLIGENCE DUE TO 
HEREDITY OR ENVIRONMENT? 

A similar question regarding the cause of individual dif- 
ferences in personality would be just as interesting, but our 
evidence is more ample in the case of intelligence. Much im- 
portant work is being done on this particular question. The 
reader must not expect a categorical answer. Decisive evi- 
dence is hard to obtain, and probably the true answer, if we 
had it, would not be categorical enough to settle a bet or to 
quiet the age-long dispute between the hereditarians and the 
environmentalists. 

Exposing individuals of the same heredity to different 
environments should make them differ, but the question is 
how much they would differ and in what ways. Exposing 
individuals of differing heredity to the same environment 
should not prevent them from developing differently, but 
again the question is how important the differences would 
be. Probably the differences found among the individuals 
in a community are due partly to heredity and partly to 
environment, but how large is the share of heredity and how 
large that of environment? The answer cannot be found by 
studying a community, because the hereditary and environ- 
mental factors are jumbled together. Some sort of experi- 
ment is needed. 

The logic of investigation is the same as in the biological 
experiments discussed earlier in the chapter. The importance 
of heredity comes out when individuals of different heredity 
are reared and schooled alike; and the importance of envi- 
ronment can be estimated from the differences found among 
individuals of the same heredity when brought up in dif- 
ferent environments. 

Clean-cut experiments such as can be made on animals are 
scarcely to be expected with human subjects. We have to 
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be contented for the present at least with approximations to 
a true experimental setup. 

It is easy to find children of different heredity, but how 
can we provide for them a uniform environment.^ Approxi- 
mations to this condition are found in the family, the school, 
the orphanage; and we will inquire how much children 
differ in intelligence when brought up in these relatively 
uniform environments. 

Some approximation to the other desired condition— same 
heredity but differing environment— is found in the follow- 
ing situations: 

Identical twins brought up together or apart; 

The same individual exposed successively to poorer and better 
environments; 

and we will ask how much difference it makes to the children. 

Families, schools and orphanages. These institutions pro- 
vide a somewhat uniform environment for children of dif- 
fering heredity. Children of the same fats— siblings, as 

brothers and sisters are called without distinction of sex— do 
not ordinarily get the same chromosomes and therefore differ 
in heredity, though they are more alike in this respect than 
children taken at random from the community. In the intel- 
ligence tests, siblings prove to be more alike than children 
taken at random from the community, but still they differ 
considerably. This result is what we would expect from 
heredity, but can we assume the home environment to be the 
same for all the siblings, so far as influences are concerned 
which favor or impede the development of intelligence.!^ 
It would be a very doubtful assumption. Parents do not 
treat all their children alike, and the younger child has the 
advantage or disadvantage, whichever it may be, of starting 
life in a larger family. There are many subtle differences 
and we know little of their effects on the development of 
intelligence. 

Besides, it can fairly be said thzt each individual selects his 
own enviromnent in large measure, and that siblings of dif- 
ferent heredity will select different environments. They 
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prefer different toys, companions, radio programs and read- 
ing matter, and so expose themselves to different influences. 
They are sure to be treated differently, for it is practically 
impossible to treat two persons alike if they differ in intelli- 
gence or personality. With the effects of heredity and envi- 
ronment combined as they are in the family, the differing 
intelligence of siblings is not conclusive evidence on either 
side of the question. 

The children of a small, homogeneous community differ 
more than siblings in heredity, and they differ more in home 
environment. But they all attend the same school and have 
the same teachers, grade by grade. If we lay as much stress 
as the environmentalists like to lay on the importance of the 
school in developing intelligence, we shall have to say that 
all these children are exposed essentially to the same environ- 
ment and that the large scatter of the IQ in such a group is 
due to heredity. In face of this argument the environ- 
mentalist retracts some of his emphasis on the school and" 
points to the different home environments. Again, nothing is 
proved beyond dispute. 

An orphanage may provide the experiment we wish to 
find. It takes in children of various parentage who differ 
more than siblings in heredity, while it provides an environ- 
ment that is more uniform than the diverse homes of a com- 
munity. We might expect the children brought up in one 
orphanage to be equally bright. As a matter of fact, they 
differ in brightness almost as much as the children of a com- 
munity, and this is true even when they have been taken 
into the orphanage at a very early age. The orphanage cer- 
tainly does not wipe out individual differences. This result 
would seem to dispose of the view of the extreme environ- 
mentalist who believes that all individuals are equal in native 
capacity and that differences in intelligence are wholly due 
to environment. He can properly criticize the experimental 
setup, however. He can say that no more than the private 
home is the orphanage an absolutely uniform environment 
for all the children { 46 ). 

The evidence so f^ar shows that individuals of differing 
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heredity differ in intelligence in every environment that has 
ever been tried. There is no evidence whatever that uniform 
environment wipes out individual differences. We can rea- 
sonably assign some importance to heredity. To test the 
importance of environment we must turn to situations in 
which heredity is not a factor, i.e., in which individuals of 
the same heredity are* exposed to different environments. 

Twins, identical and fraternal. Though siblings do not 
generally have the same heredity, certain pairs of twins form 
an exception. It sometimes happens that two individuals are 
derived from a single fertilized ovum, because of a splitting 
of the embryo at a very early stage of development. Since 
all the cells derived from a given fertilized ovum have the 
same chromosomes, two such individuals have identical 
chromosomes, identical heredity. At birth they usually re- 
semble each other so closely as to be barely distinguishable, 
and their physical resemblance becomes more striking rather 
than less as they grow up. These are the unioval or iden- 
tical twins. 

The majority of twin pairs, called -fraternal, zxt not espe- 
cially alike and are twins simply because two separate ova 
were fertilized (by two spermatozoa) at practically the same 
time. Coming from different fertilized ova, fraternal twins 
have different sets of chromosomes and have no more in 
common, so far as heredity is concerned, than can be ex- 
pected of any two children of the same parents. Fraternal 
twins are as often of unlike as of the same sex, while iden- 
ticals are necessarily of the same sex, since sex in the human 
species is determined by the chromosomes. 

Identical twins, when tested, prove to be much more alike 
in any ability than fraternal twins. The degree of resem- 
blance can be indicated by the correlation measure, used 
so as to show how closely the score of one member of a pair 
agrees with the score of the other member (p. 69). The 
higher the correlation the closier the resemblance. With re- 
gard to intelligence (and to standing height for comparison) 
the following table gives the net result of many investiga- 
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tions. To avoid sex differences, all tvrins or siblings com- 
pared are of the same sex. 



CORRELATION 

BETWEEN 



Identical 

Fraternal 



Twins 

Twins 

Siblings 

Standing height 

•93 .95 

.50 to .65 

•50 

IQ 

.90 

.63 to .70 

.50 to .60 


The resemblance between identicals is much closer than 
between fraternals who however are somewhat more alike 
than siblings in general. The same fact appears in another 
way when the difference in IQ is found between the mem- 
bers of each pair of identicals, between the fraternals, and 
so on. The net results to date are about as follows: 

AVERAGE DIFFERENCE IN IQ POINTS BETWEEN 

Identical Fraternal Unrelated 

Twins Twins Siblings Individuals 

5 9 ” 15 

We see that the identicals differ no more from each other 
than the same individual commonly differs from himself in 
repeated tests (p. 117). There is nothing in the averages to 
show that identical twins really differ at all in intelligence, 
though they doubtless do in some cases. The results shown 
conform very well to what would be expected from heredity 
alone, except for the fact that fraternals are a little more 
alike than siblings in general. Since fraternals probably have 
no more heredity in common than other siblings, their closer 
resemblance must be an effect of environment. Fraternals 
have more environment in common than most siblings, being 
exposed simultaneously to the same home and school influ- 
ences. And the environment is more alike for identicals than 
for fraternals, because two children who are hardly distin- 
guishable will be treated more alike than any other children 
can possibly be. So the environmentalist will say that the 
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results conform perfectly to his theory: the environment 
differs least for identicals, next for fratemals, then for sib- 
lings, and most for children in different families; and the in- 
telligence differences correspond. The data so far consid- 
ered do not enable us to throw out either of the rival 
theories. 

Identical twins reared apart. For a really decisive experi- 
ment we should arrange to have identical twins brought up 
in radically different environments. An approach to such 
an experiment would be to find identicals that had been 
separated in early childhood and brought up in different 
homes. By the strenuous efforts of investigators at least 
twenty such pairs have been discovered in the United States 
and Canada, their physical identity verified and their abilities 
sampled by a number of standard tests (jp). In several in- 
stances the twins, being adopted very early, grew up in 
total ignorance of each other’s existence and only discovered 
each other because their close resemblance had attracted 
someone’s attention. 

In most of these cases the foster homes did not differ very 
greatly in intellectual level, but in a few cases one twin had 
much more schooling than the other. One girl went through 
college while her twin had only two grades of the ele- 
mentary school. This pair showed the largest difference in 
IQ, the better educated young woman obtaining an IQ of 
123 and the other only 98 though she, too, was successfully 
holding a rather intellectual job. Four other pairs had quite 
unequal schooling and three of them showed corresponding 
IQ ifferences. On the face of these returns, a fairly large 
IQ difference can be produced by a fairly large difference 
in education. 

Aside from these five cases of very unequal education, the 
remainder of the separated identicals were remarkably alike, 
twin for twin. They differed no more than identicals 
reared together, 5.5 points IQ on the average. Merely being 
brought up in different homes has little effect on identicals, 
as appears clearly from the distributions in Fig. 31. 

At first glance an environmentalist is satisfied with the 
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results, for he says, “The larger the difference in environ- 
ment, the larger the difference in intelligence. On second 
thought he is not so well pleased. He would like to believe 
that the differences in intelligence found among the children 
attending the same school from a community of average 
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Fig. 3 1.— (Data from Newman, Freeman & Holzinger, IQ differ- 

ences between identical twins, reared together or apart. The stairlike 
%ure shows the distribution of differences found between identicals 
reared together, and the dots show the same for identicals reared apart. 

homes are due to the relatively small environmental differ- 
ences affecting the children. He would expect, then, that 
identicals reared apart, even though not subjected to radi- 
cally different homes or schooling, would differ about as 
much as children taken from different homes in the com- 
munity. He would expect an average IQ difference of 15 
points instead of 5.5, the latter being practically no differ- 
ence at all since it is commonly found between test and re- 
test of the same individual. 

The sample of identical twins reared apart is still too small 
to justify confident conclusions. Subject to this qualifica- 
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tion the indicated conclusions are two. ( i ) Differences in 
environment and especially, so far as the evidence goes, dif- 
ferences in education, can produce differences in tested in- 
telligence. (2) This environmental-educational factor, by 
itself, is not nearly powerful enough to account for the dif- 
ferences actually found in the community. 

Raising the IQ by improving the environment. One sure 
way to keep heredity constant is to expose the same indi- 
vidual successively to different environments. If we could 
transfer a group of children from a poor to a more stimu- 
lating environment we ought to raise their IQs. The only 
question would be hovo much we could accomplish in this 
way. 

Progressive schools aim to conduct just such an experi- 
ment, in the belief that the traditional home and school envi- 
ronments do not allow scope for the full development of 
the child’s intellectual powers, especially of independent 
thought and creative activity. In some such schools intelli- 
gence tests have been given at intervals and the results exam- 
ined to see whether the children’s IQs were rising. Commonly 
a small rise, as of 3-6 points, is found over a period of years. 
Possibly the rise would be larger if the children did not 
come from such good homes. Their homes may have been 
as adequate at the preschool age as the excellent school is at 
school age. But it might be possible to improve the pre- 
school environment of most children, by providing well- 
chosen materials and the companionship of other children 
under expert supervision. Such an experiment is the nursery 
school. When the results are checked up, an average gain 
of as much as 10 points in IQ is reported from certain 
nursery schools, but most of them are more modest in their 
claims. Exactly what type of nursery school environment 
is best adapted to the intellectual needs of the little child 
has not been worked out and will probably require a good 
deal of experimenting. In stimulating his intellectual growth 
we must not neglect his emotional needs; the nursery school 
may indeed accomplish more for his personality than for his 
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A good experiment would be to take a group of young 
children from a barren, unstimulating environment, give 
them the advantages of a good nursery school and see 
whether their intellectual status was definitely raised. A 
well-planned experiment of this sort was undertaken in an 
orphanage where the children were kept in good health but 
with very little attention to their mental development. The 
adults in charge were so few and so busy that the children 
heard little speech and were quite retarded in speech devel- 
opment. They had little play material and little opportu- 
nity to get acquainted with the environment. In the 
grounds of this orphanage a well-equipped and expertly 
staffed nursery school was set up. A group of young chil- 
dren was taken into the school and a control group, matched 
in IQ, child for child, with the nursery school group, was 
left in the regular orphanage environment. The plan was 
to follow the two groups along for three years, which 
should be time enough to bring out the effects of the two 
contrasting environments. Unfortunately the experiment 
broke down for humanitarian reasons. When a child of 
either group had a chance for adoption into a good home, 
it did not seem fair to hold him in the experimental situa- 
tion. Consequently both groups were constantly being de- 
pleted, and though their places were filled by substituting 
other children, the nursery school did not have a chance to 
exert its influence on the individual child over a long period. 
The results were by no means clear, but the indications were 
that a year in the nursery school, as contrasted with the 
orphanage environment, gave the child an advantage of about 
5 points in IQ (56). 

Foster children. Another good experiment is to remove 
children from inferior homes and have them adopted into 
superior homes, so as to see whether the IQ rises. The 
orphans and other dependent children who come into the 
hands of child-placing agencies are in the main from rela- 
tively inferior homes, and are placed in relatively superior 
homes since the agency is careful to select foster parents 
who are prepared to take excellent care of the children. 
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Children adopted nxihen over two years old, in a large 
sample from Michigan (50), ranged in IQ from 50 to 150 
with an average of 98. (Children known to be feeble- 
minded or of very inferior parentage are not usually offered 
for adoption, out of consideration for the foster parents.) 
Those retested after adoption gained 6 points IQ on the 
average, and the same average gain tvas found in another 
sample from Iowa, adopted from an orphanage at 2-5 years 
of age and having an average IQ of 98 before adoption (57). 

Children adopted very soon after birth have been studied 
in several large samples. From what is known of their own 
parents, the expected average IQ of these children would be 
not far from 100. Actually, after several years in their foster 
homes, the average was 104 in a Chicago sample, 107 in a 
Cahfornia sample, and no in a sample from Minnesota. In 
a Toronto sample, all the own mothers were tested and 
found to have an average IQ of 84, from which (because 
of the usual parent-cliild correlation of -l-.5o) the expected 
average IQ of the children would be about 92, instead of the 
actual average of 98 in tests given some years after adoption. 
The results all agree very well and indicate a gain of 5-10 
points IQ on the average as the result of transferring a young 
child from an inferior to a superior home environment. 

No matter how much emphasis we may be inclined to 
lay on heredity, we could look with complacency on much 
greater changes than these. When knowledge of the effects 
of environment has advanced far beyond its present state, 
our successors may be able to raise the mental ability of the 
whole population by the equivalent of 25 or 50 points IQ. 
But this improvement will not eliminate individual differ- 
ences nor necessarily diminish them at all. Differences in 
heredity make themselves felt in any environment, no matter 
how superior. So far as concerns the scatter of intelligence 
now existing in the population, the known effects of environ- 
ment account for only a small part of it. Probably the major 
part of it is due to that intimate combination of heredity and 
environment suggested by the statement that each individual 
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tends to select his own environment to suit his own heredity 
(j, ii, 30 , 37, 39)- 

HOW UNIFORM ABILITY AND BEHAVIOR 
ARE PRODUCED 

When the elfects of heredity and environment are scruti- 
nized, the interest usually lies in differences between indi- 
viduals, races and other groups. But the degree of sameness 
existing in any group also demands explanation. Let us con- 
sider for a moment what makes people so much alike. 

According to all our previous reasoning and evidence, in- 
dividuals of different heredity are not made alike by expo- 
sure to equal environments. In order to make them equal 
in ability we should have to compensate for the greater ca- 
pacity of the one by giving the other more stimulation, 
better training. 

Compensating or regularizing influences. If the environ- 
ment is to make individuals more alike in ability, i.e., to pre- 
vent differences in native capacity from manifesting them- 
selves, it must somehow make it impossible for the greater 
capacity to develop. One way would be to avoid all oppor- 
tunity for developing a certain capacity. If one child had 
almost zero capacity for music, and another child great 
capacity, they could be kept equal in musical ability by 
excluding all music from their environment. Another way 
would be to enforce certain very moderate standards, as is 
often done in school. The children in a certain school grade 
were tested in October on the work to be covered during 
the school year and were found to be very unequal in their 
advance knowledge. They were tested again in May on the 
same subject matter and found to be much more nearly 
equal than in October. During the year they had all been 
taught by the same teacher and had seemingly been exposed 
to the same environment. But this semblance of sameness 
disappears when we find that some of the children mastered 
the required subject matter early in the year, and others not 
till late in the year. The teacher was enforcing the usual 
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moderate standards of achievement for the grade, laboring 
with the laggards and thankful that the bright ones needed 
no prodding. In schools that leave each child free to ad- 
vance at his own pace, individual differences come out very 
strongly (p. 123). Free, unlimited opportunity favors indi- 
vidual differences, while restricted opportunity tends toward 
regimentation of abilities. In many ways the social group 
sets up quite moderate standards of conduct and enforces 
conformity with the standards by using pressure where it is 
needed. Unequal environmental pressure compensates in 
some measure for differences in native capacity. 

Regimentation operates on personality traits as well as on 
abilities. George, let us say, is inclined to be overactive and 
boisterous, and his parents try to calm him down. His 
brother John is almost too quiet and they try to stimulate 
him. So the two boys are brought somewhere near a uni- 
form standard of motor activity, at least in the house. In 
other places and conditions their natural tendencies may 
continue to manifest themselves. In a group of playmates, 
Mary is ridiculed for excessive timidity while Ruth is criti- 
cized for taking foolish risks, and so the group brings its 
members toward a common standard of overt behavior, 
though the natural tendencies may still persist and create 
different personal problems for different individuals. 

One’s personal problem is not entirely that of avoiding 
criticism by conformity with the group code. On the posi- 
tive side, one desires to make a role for oneself, so as to count 
for something in the life of the group. Here individual dif- 
ferences are an asset rather than a liability, for different roles 
call for different abilities and different personal traits. 

SEX DIFFERENCES, DUE TO CONSTITUTION OR 
TO CONVENTION? 

No elaborate investigation is needed to reveal the fact that 
men and women in our society differ in occupations and 
special abilities. When psychologists have investigated the 
matter (42) they have found characteristic sex differences in 
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such matters as information, opinions, interests, likes and dis- 
likes. The masculine interest favors outdoor adventure, the 
feminine favors domestic and social activities. The male 
student has more general information on scientific matters, 
the female on matters of taste, literature and art. The women 
give expression to more pronounced pity, disapproval, dis- 
gust, fear and even anger than the men. Whether men are 
more aggressive and dominant may be doubted, since women 
dislike being blamed or snubbed, like to have their own way, 
are sometimes bossy, and sometimes make excellent execu- 
tives. Serious mistakes are often based on the assumption 
that a woman is always pleased to have the man dominate. 

How far such sex differences are biologically determined, 
and how far they are merely traditional (though deeply in- 
grained, no doubt) cannot be known from observation of 
our own culture alone. Anthropologists have discovered 
tribes in which the men take a large share in caring for the 
babies, or in which the women are the businesslike providers 
while the males play an artistic and decorative role (22). 
Such a differentiation is not unknown in young households 
in our own culture, especially during economic depressions 
when the wife alone may be able to find a job. In every 
culture individuals differ in their aptitudes and natural in- 
clinations. 

Sex itself is determined by heredity. Of the 48 human 
chromosomes, there is one which determines the sex of the 
individual. It occurs in two alternative forms, one giving 
rise to male gonads, the other to female. Any sex difference 
produced by the male and female hormones is attributable to 
heredity, to native constitution. The gonadal hormones are 
responsible for the male and female plumage of birds and for 
certain physical differences between men and women, in size 
and build, hairiness, voice and other secondary sex character- 
istics. 

Probably due to heredity is the typical difference between 
men and women in muscular strength. Man surpasses not 
so much in endurance as in intensity of muscular action. He 
can squeeze harder and punch harder and run faster. This 
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difference is not due simply to occupation, since it is present 
even in tribes where women do most of the hard labor. 
Men’s muscles use fuel and oxygen more rapidly, and their 
red blood corpuscles, which carry the oxygen from the lungs 
to the muscles, are lo percent more abundant than those of 
women. 

Another hereditary difference comes to light in the earlier 
maturing of girls. They reach sex maturity and adult stature 
a couple of years sooner than boys. Their interests along 
in the early teens are more mature than those of boys of the 
same age. 

We have then a difference in size and muscular strength 
favoring the men and a difference in early maturity favoring 
the women. Adding the obvious difference in reproductive 
functions we have perhaps the full list of strictly hereditary 
sex differences. These few biological differences affect the 
occupations and achievements of men and women in many 
ways. Man’s love for outdoor adventure is almost certainly 
dependent on his muscular strength, and woman’s love for 
everything domestic stems from her maternal function. 

It is important to remember that sex differences in be- 
havior and achievement are merely average differences and 
that the male and female distributions overlap. Even in 
stature, though men average two or three inches taller, many 
individual women are taller than the male average and many 
men shorter than the female average. The same overlap is 
found in muscular strength. In the more intellectual per- 
formances the sex difference is small in comparison with the 
range of variation within either sex. 

The main intellectual differences that have been found by 
use of tests are that girls excel in verbal or linguistic ability, 
boys in mechanical and spatial ability. 

Girls and women surpass in various language tests, such as 
vocabulary, opposites, sentence completion, color naming, or 
saying all the isconnected words possible in three minutes. 
Girls seem to have a definite advantage in all sorts of language 
activity. As babies they begin to talk a month earlier than 
boys, they pick up words more quickly, and they use longer 
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sentences in the early years. They hesitate and stutter less 
than boys. In school they outdo the boys in language work. 
No one has suggested any reasonable environmental explana- 
tion for this sex difference. 

Boys surpass in many motor tests, though decidedly not 
in handwriting. Their superiority in managing mechanical 
contrivances is as marked as the girls’ superiority in language. 
The spontaneous, eager interest of boys in tools, building 
materials and mechanical toys is far beyond that of girls. 
Everything looks like a native sex difference. To make sure, 
we should see to it that boys and girls have the same environ- 
mental influences with respect to this kind of play. The girls 
must not be given to understand that this is boys’ play; they 
must not be cautioned more than boys against the dangers 
of hammers, knives and saws. Such equality of treatment is 
approximated in some nursery schools, and yet the boys play 
with blocks and trains much more than the girls. Of the 
traditional male professions, women seem to have less inclina- 
tion for engineering than for law or medicine. If there is a 
native sex difference here, it is probably tied up with the 
difference in muscular strength. 

On the whole the sexes are about on a par intellectually. 
They are certainly much more nearly equal than our ances- 
tors believed. Biology gives no ground for expecting large 
differences, and tests do not reveal any. 

One intriguing question cannot as yet be answered— the 
question why the great geniuses and producers, and the great 
scoundrels and criminals, are still predominantly men in spite 
of the increased freedom of women. One theory is that the 
male sex is inherently more variable and so furnishes the ex- 
treme deviations from the average, both in the desirable and 
in the undesirable direction. Another theory goes back to 
the male advantage in red blood corpuscles, oxygen consump- 
tion and muscular force, and supposes that men are capable 
under stress of putting more energy into their activity. Still 
another theory is purely environmental and believes that 
eventually the female sex will fully equal the male in output 
of geniuses and criminals. 
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Final word on heredity and environment. From all the 
evidence it is reasonably certain that both heredity and en- 
vironment are potent factors in causing human beings to dif- 
fer in ability and personality. The evidence for heredity is 
the observed fact that individuals do differ in every tribe, in 
every family, in every school, in every occupation, and after 
any amount of training. The chief evidence for environ- 
ment is the highly important fact that individuals learn, what 
they learn being obviously dependent on what the environ- 
ment has to offer. While awaiting the final decision of sci- 
ence on the relative importance of heredity and environment, 
it is wise to allow considerable importance to heredity. It is 
wise for society to take measures to perpetuate the best family 
stocks, which have a tendency to die out from their low birth 
rate (7). As things go today the more successful people 
have the fewer children. In animal breeding that would be 
very poor policy, and in the human stock also a gradual de- 
cline would appear inevitable if the most promising lines are 
continually permitted to die out. And here is another point 
to consider. Whether by heredity or by early environment, 
it certainly is the parents that give the child his start in life. 
The children of feebleminded parents have a poor chance in 
life, and society may well take measures to minimize the num- 
ber of such children. The children of intelligent and well- 
adjusted parents have the best start in life, and the propor- 
tion of such children should be kept as high as possible. The 
next generation has a just claim on the present generation to 
provide it with the best parents available. 

Summary of the chapter. Heredity and environment are 
studied first as factors in development and then as causes of 
individual differences. Ail development depends on their 
combined action, but individuals differ sometimes because of 
differences in heredity and sometimes because of differences 
in environment, as is well shown by certain biological experi- 
ments. Development is neither an unfolding of heredity 
without influence from the environment nor a process of 
being passively molded by the environment. It consists of 
active responses by the organism to environmental forces. 
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Some development, which we call maturation and which in- 
cludes the differentiation of the embryo into an organism 
with its diverse organs, depends only in a general way on the 
environment and is controlled mostly by the interaction of 
parts within the partially developed organism. Other devel- 
opment results from the activity or use of the organs. Such 
activities as walking and talking depend first on maturation 
and then on activity. Intellectual and personality develop- 
ment probably depends in part on maturation, and certainly 
in large measure on activity and learning. Differences in in- 
telligence are shown to depend in some slight degree, at least, 
on the stimulation received from the home and school en- 
vironment, but most of the variation of intelligence in the 
population remains unaccounted for unless it be by heredity. 
Intellectual sex differences are slight and are largely depend- 
ent on social custom, but the most striking, like the girl’s su- 
periority in language and the boy’s in mechanical interest, 
may depend on heredity. 
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Intelligence: Its Nature and Nurture is the title of the Thirty- 
ninth Yearbook of the National Society for the Study of Educa- 
tion, a two-volume work published in 1940. It consists of orig- 
inal articles and critical reviews by a large group of psychol- 
ogists. This important source book affords a ^'panoramic view 
of what is going on” in this active field of investigation. It treats 
of foster children, the effects of nursery school attendance, and 
other evidence bearing on heredity and environment in relation 
to the intelligence of children. Significantly, the very com- 
petent committee in charge of the whole enterprise found itself 
altogether unable to reach a consensus of opinion, or to offer any 
authoritative pronouncement that should settle the question. 
Taken as a whole, the evidence presented is certainly not op- 
posed to the conclusions reached in the foregoing chapter: (i) 
that a moderate raising of the IQ can be achieved by improve- 
ment of early environment; (2) that the demonstrated effects of 
environment fall far short of accounting for individual differ- 
ences as we find them today; and (3) that absurdly little is 
known as to environmental influences favorable or unfavorable 
to the development of intelligence. 
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The Nervous System 


AT THIS point in our journey it will be well to pause and 
j[\_ take our bearings. For several chapters our main quest 
has been individual differences and their causes. Before that 
we sketched in outline the other main part of our study, con- 
cerned with ways in which individuals are alike. Now we 
return to this line. To be sure, in considering ways in which 
people differ we have noticed that they differ in degree rather 
than in kind. They do not fall apart into separate types or 
into a bimodal distribution. They all have some degree of 
verbal, numerical, spatial and other abilities, they are all able 
to use past knowledge to some extent in dealing with a novel 
situation, they all have some ability to grasp relationships. 
So we have incidentally taken note of several ways in which 
people are alike. They are more or less alike also in person- 
ality traits, and are all affected by glandular and social influ- 
ences in their behavior. From this point on, individual 
differences will be in the background— for nowhere in psy- 
chology can the fact be neglected that individuals differ— but 
the emphasis will be on learning, thinking, desiring and other 
fundamental processes. 

We commence this side of our study— or continue it, since 
the section on development in the preceding chapter is really 
a study of universal processes— by some consideration of the 
role of the nervous system in human activity. It is a dip 
into physiology not particularly welcome to some readers 
who would be quite willing to consider the individual’s rela- 
tions to the world and the social group without concerning 
themselves with what goes on inside the individual. Yet, 
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after all, the individual is an organism, not a disembodied 
spirit. When he sees, learns, thinks or desires, he is using his 
nervous system, as well as his receptors and muscles, and if 
physiology can tell us anything helpful in understanding 
these processes, it would be a pity not to listen. For a cen- 
tury and more, not a few great physiologists, anatomists and 
clinicians have occupied themselves with the nervous system, 
hoping to throw light on behavior, and have accumulated a 
vast treasure of knowledge. The trouble with this knowl- 
edge is its remoteness from our ordinary range of ideas. 
Though nothing is closer to you than your brain, nothing 
seems more remote than its intimate structure and mode of 
operation. Much of the detailed knowledge is not especially 
helpful at present to psychology, but a few basic facts are at 
least very interesting, once you put your mind to them. 

This study of the nervous system ties up closely with our 
early discussion of stimulus and response, and with later 
chapters on the senses. In connection with individual dif- 
ferences, the question most likely to arise concerns the rela- 
tion of brain size to intelligence. Some individuals of out- 
standing ability have been found, on postmortem examina- 
tion, to have had very large brains, and some idiots very small 
brains. But the relationship is far from close. Brain size (as 
judged from head measurements of living individuals) and 
intelligence (as tested) give a correlation of only -t-.io or 
-I-.15, indicating that individual differences in intelligence are 
accounted for only to a very small extent by differences in 
the mere gross size of the brain. Other factors such as the 
fineness of internal brain structure and the chemistry of brain 
tissue are probably more important. 

We approach the physiologist for information bearing 
on such questions as these: how the organism, for all its multi- 
plicity of parts, is able to act as a whole; how, being a unit, 
it can still act in so many different ways; how it responds to 
stimuli; how it selects and combines— for we saw that selec- 
tivity and combination were very characteristic of both the 
reception of stimuli and the execution of movements; how it 
maintains a set toward a goal through a series of acts; and 
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how it builds up and holds a ^'situation set. Looking ahead 
to later chapters we should hope that physiology would 
throw some light on learning and retention and on the sensory 
processes. Even if we do not get neat, confident answers to 
all our questions, we shall see them from a new point of view. 


UNITY AND VARIETY OF RESPONSE 

Going back to first principles we see that individuals are 
alike in the general problem they have to solve, the problem 
of dealing effectively with the environment. Such dealing is 
dependent on the receptors and effectors, the receptors re- 
ceiving stimuli from the environment, the effectors (muscles, 
particularly) producing changes in the environment. The 
receptor cells are very numerous (millions of them in the 
eyes alone), and the muscles are composed of very numerous 
muscle fibers. All this contact with the environment would 
be of no use to the organism unless there were some connec- 
tion from the receptors to the effectors. The muscles must 
react to stimuli received by the receptors, and in an emer- 
gency the reaction must be quick. Rapid communication 
from the receptors to the effectors is provided by the nerves, 
which conduct so rapidly (about 75 yards per second) that 
they consume only a small fraction of a second in a simple 
reaction (p. 30). 

How the or^nism is enabled to act as a unit. A general 
view of the nervous system (Fig. 32) shows nerves ramify- 
ing to every part of the body; they really divide into much 
finer and more numerous branches than the figure shows. 
They supply every muscle and every receptor. But a second 
glance shows that these parts are not connected directly with 
each other but only with a central mass consisting of the 
br ain in the head and the spinal cord extending down the 
back. All the nerves lead to or from this general nerve cen- 
ter. The “sensory” nerves, supplying the receptors, conduct 
into the center; the “motor” nerves, supplying the effectors, 
conduct out from the center. The sensory nerves report to 
the center, while the motor nerves take orders from the cen- 
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arouse activity in the muscles. Thus the 
•alized and capable of unified action. 


Fig. 32.— (Martin, n.) General view of the nervous system, showing 
brain, spinal cord and nerves. 
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and pouring it out into the motor nerves, every act would 
be a general spasm. Microscopically examined, the nerve 
center proves to be anything but a mere reservoir. It has a 
very intricate structure. Even a single nerve consists of 
many minute fibers. The largest nerve in the body, the 



Fig. 33.— Nerve connection from the back of the hand, which is re- 
ceiving a stimulus, to the arm muscle which executes the response. The 
nerve pathway leads into the spinal cord and out again. 

optic nerve conducting from the eye to the brain, contains 
as many as 400,000 fibers. Nerve fibers are extremely slen- 
der, but some of them are a yard long, each being long 
enough to reach from some receptor to the nerve center, or 
from the center to some muscle. These fibers are conducting 
units like the insulated wires in a telephone cable. Each 
sensory nerve fiber runs from a receptor to some definite 
part of the nerve center and each motor nerve fiber runs 
from some part of the nerve center to a particular muscle. 
The conduction along any sensory or motor nerve is not 
diffuse in the least but entirely localized and specific. The 
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structure of the nervous system is somewhat like that of a 
city telephone system. The nerves are like telephone cables 
in being bundles of insulated conductors, each conductor 
leading to a separate point outside of the center but all con- 
verging to a common center where connections are made. 
But the connections made in the nerve center are very dif- 
ferent from those in a telephone central. One incoming call 
is switched to a selection of the outgoing lines and many in- 



Fig. 34.— Cross section of a small nerve. It consists of several bundles 
bound together by supporting tissue. Each bundle contains many nerve 
fibers, showing in cross section as little dots. 


coming calls may be switched to the same outgoing line. 
Thus the organism acts as a whole even wTile acting in a 
thousand different ways. 

If the nerve supplying a muscle is broken or cut in an 
accident,' the muscle is helpless. Receiving no stimuli from 
its nerve it remains inactive, paralyzed, and is likely to atro- 
phy from disuse before the nerve regenerates. Similarly if 
one optic nerve is cut the person is blind in that eye. No 
stimuli can reach the brain, no messages, because with the 
nerve cut there is no means of communication from the eye 
to the brain. 

Nerve cells. If we wish to know how the nervous system 
operates, there is little to learn from the mere gross appear- 
ance of the brain, cord and nerves, just as we could learn 
little of the operation of a telephone system by inspecting 
the cables strung along the street and the building housing 
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the central exchange. We need to examine the internal 
structure of the system, the microscopic structure in the case 
of the nervous system. _ 

A neuron is a nerve cell including its branches. The whole 

nervous system is made up of neurons along with supporting 
tissue and the necessary blood vessels. Most nerve cells have 
two kinds of branches, a single axon and many dendntes. 
The dendrites are short tree-like branches, while the axon is 
very smooth and slender and may be several feet long (Fig. 

35 )- 



Each nerve fiber contains an axon surrounded by an in- 
sulating sheath. The axons of the motor nerves are branches 
of nerve cells situated in the brain or cord. Each of these 
motor axons extends from some part of the brain or cord out 
to a muscle (or gland). Being stimulated in the nerve center 
it passes the stimulation along to its muscle (Fig. 36 ). 

The axons of the sensory nerves are branches of nerve cells 
lying outside of the nerve center. Thus the axons of the 
optic nerve come from cells in the retina, the light-sensitive 
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part of the eye (p. 474 ), and extend into the brain. The 
axons for the sense of smell are branches of cells in the nose. 
The axons of the other sensory nerves are branches of nerve 
cells which lie in little bunches close to the brain or- cord, 
and which are exceptional in having no dendrites. Each of 



Fig. 36.— Sensory and motor axons and their nerve cells. The arrows 
show the directions in which the several axons conduct. 

these axons divides and extends outward to a receptor in the 
skin or elsewhere and inward into the cord or brain, so pro- 
viding a path of connection from that receptor to the nerve 
center. 

The synapse. Variety of response is made possible by the 
peculiar mode of connection between neurons. Going back 
into the embryonic stage of development, long before birth, 
we jSnd that the neurons begin life as separate, round cells. 
A little later they take on the character of neurons by send- 
ing out an axon and dendrites. Though they establish close 
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contact with each other by these branches, they never grow 
together, but each neuron always remains a separate cell. 
This form of connection, by contact only, is called synaptic 
connection and the contact between one neuron and another 

is called a synapse. _ 

For simplicity let us first consider just two neurons and 
their synaptic connection. The axon of one neuron termi- 
nates in fine branches which interlace with the dendrites of 
the other neuron or attach themselves to its cell body. The 



Fig. 37.— The synapse between the two neurons lies above the arrow. 
The arrow shows the direction of conduction across the synapse. 


contact between the two neurons is close enough to enable 
one to stimulate the other. Communication across a synapse 
is always in one direction, from the axon of the first neuron 
to the dendrites or cell body of the other. Xhe axon is a 
conductor and stimulator, the dendrite a receiver (Fig. 37 ) • 

One misconception that might be created by our simplified 
diagram should be corrected at once. The neurons are not 
linked up in single chains. Each axon terminates so as to 
establish synapses with several other neurons; it can deliver 
stimuli to any or all of them. Each neuron also receives 
stimuli from the axons of several neurons. We see the prin- 
ciple of combination coming in here in two forms: com- 
bination of stimuli upon a single neuron, and combination of 
elementary responses by an axon branching and stimulating 
several neurons. W^e will say more of these two forms of 
combination later. 

The principle of selectivity also comes in, for the axons do 
not run at random and form synapses with any chance neu- 
ron. The sensory axon from a certain bit of skin runs to a 
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certain part of the spinal cord and connects with a certain 
group of neurons; and the motor axon from a certain part 
of the cord runs to a group of muscle fibers in a certain 
muscle and stimulates those particular fibers. The neuron 
connections are extremely intricate but highly organized. 

The nerve current. When a sensory nerve fiber is stimu- 
lated, say in the skin, it swiftly transmits a message to the 
cord or brain. When a motor neuron is stimulated in the 
brain or cord it swiftly transmits a message to a group of 
muscle fibers which thereupon contract. What are these 
“messages”.^ What does the nerve conduct or transmit? 
We call it the nerve current, or nerve impulse, and as far as 
known it consists of electrochemical waves in the nerve fiber, 
very weak, consuming very little energy, but capable of 
arousing a muscle or a nerve center to action. 

The all-or-none law in nerve and muscle. The meaning of 
“all or none” is illustrated by reference to a charge of dyna- 
mite. If the charge explodes at all it explodes completely. 
You cannot graduate the force of the explosion by varying 
the force of the spark with which you set it off. The charge 
can differ in amount, but whatever amount is present ex- 
plodes as a unit. The all-or-none law holds good of the single 
muscle fiber and of the single nerve fiber. At any instant a 
muscle fiber contains a certain charge of available energy and 
any stimulus which arouses the muscle fiber to discharge uses 
up all this energy. In a fraction of a second the muscle fiber 
recovers, and has a new charge ready. Similarly a single 
nerve fiber discharges all of its available energy when it dis- 
charges at all. A stimulus may be too weak to arouse the 
fiber, but if it is strong enough to arouse any response it 
arouses the full response of which the fiber is capable at that 
particular moment (/). 

Varying strength of response. A stronger stimulus to the 
organism usually brings a stronger response. A stronger light 
gives a stronger sensation of light, and a stronger effort gives 
a stronger muscular contraction. This gradation of response 
seems at first thought to be inconsistent with the all-or-none 
law. 
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There are two ways, in spite of the all-or-none law, in 
which a stronger stimulus can produce a stronpr response. 
First, a stronger stimulus arouses a larger , num er o nerve 
fibers or muscle fibers. Even a pin point on the skin presses 
the endings of several sensory nerve fibers and the more 
strongly it presses, the more nerve fibers will be stimulated. 
A weak nerve current reaching a muscle will arouse on.y a 
few muscle fibers, a stronger current will arouse a larger 

In the second place, a stronger stimulus though it cannot 
increase the strength of a single discharge can arouse more 
discharges per second. The nerve fiber is so quick that a 
single wave of action is finished in a small fraction of a sec- 
ond. A continued stimulus applied to a nerve fiber arouses 
a series of response waves, and the stronger the stimulus the 
quicker the succession of response waves. In a single nerve 
fiber there may be as few as 5 waves per second or as many 
as 200, depending on the strength of the stimulus. Muscle 
fibers, too, discharge a smaller or larger number of times per 
second according to the strength of the stimulus received. 

Putting these two factors together we see that the strength 
of a response depends upon the number of elementary dis- 
charges occurring per second, this number depending paitly 
on the number of discharges in each fiber and partly on the 
number of active fibers. So we get graded sensations and 
graded muscular action. 

THE STIMULUS-RESPONSE MECHANISM 

When the axon of one neuron stimulates another neuron 
to activity, or when a motor axon stimulates a group of mus- 
cle fibers, we have stimulus and response in their most rudi- 
mentary form. One cell stimulates another. Such rudimen- 
tary responses make up. the internal detail of behavior. Now 
take the organism as a whole: a stimulus is applied to a re- 
ceptor and a muscle or group of muscles responds. What is 
the nature of these larger stimulus-response units? 
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Reflex action. In the “simple reaction” (which is not a 
reflex) the subject is told to be ready and then a stimulus 
applied to his ear sets up a nerve current to the brain; be- 
cause of the way the brain is “set” the incoming nerve cur- 
rent quickly gives rise to an outgoing current down the cord 
and out to the muscles moving the hand; and the total reac- 
tion time is about .15 second (p. 59). This reaction is fairly 
quick, but the reflex wink of the eyelids in response to a 
touch on or near the eyes is quicker, taking about .05 second. 
Still quicker is the knee jerk obtained by striking the tendon 
just below the bent knee while the lower leg is hanging 
freely. The reflex time here is about .03 second. Not every 
reflex is especially quick, however, and some are slower than 
the simple reaction. The pupillary reflex, the narrowing of 
the pupil in response to a bright light suddenly shining into 
the eyes, takes a second or two. 

All in all the organism is provided with many reflexes, most 
of which are useful. Further examples are the withdrawal 
of the hand from a burn or pinch, coughing, sneezing, and 
many internal reactions such as the movements of the 
stomach and intestines, and the widening and narrowing of 
the arteries which cause the skin to flush or pale. These are 
muscular responses, and there are also glandular reflexes such 
as the flow of saliva in response to a tasting substance in the 
mouth", and the flow of tears when a cinder gets into the eye. 

A reflex is a direct muscular or glandular response to a 
sensory stimulus, an involuntary and unlearned response. 
Unlike the simple reaction, it does not depend upon the 
subject’s being prepared or “set.” The reflex does not need 
a “Ready” signal. 

The reflex arc. The reflex depends on certain definite 
connections laid down in the growth of the nerve centers 
between the incoming sensory fibers and the outgoing motor 
fibers. The path from a sense organ through the nerve 
center to a muscle is called a reflex arc and some of these 
paths have been worked out in detail by physiologists. 

A minimum diagram of the reflex arc shows the sensory 
axon leading from a receptor to the nerve center and there 
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forming a synaptic connection with the motor neuron whose 
axon extends out to the muscles (Fig. 38 ). This combina- 
tion of a sensory and a motor neuron makes up a two-neuron 

reflex arc. r t, i • 

A three-neuron arc is the minimum diagram for breathing. 

Most reflex arcs have at least three neurons and some have 
more than that. 

Bit of the spinal cord 



Fig. 38.-A two-neuron reflex arc. The “sympathetic” is of interest in 
a later chapter (p. 426) . 

These simple diagrams are instructive in showing some of 
the less complicated interconnections in the nerve centers 
and so giving us some idea of what to expect in the brain. 
They are misleading if taken too literally; they need to be 
supplemented by a few fundamental statements regarding 
nerve center activity. 

/. Multiple nerve paths. Each single fiber in the diagrams 
stands for a whole company of fibers working abreast. 

2 . Converging paths. The single reflex arc does not ordi- 
narily act in isolation from the rest of the nervous system. 
Every nerve center receives axons from several other parts 
of the nervous system and is thus subjected to a combination 
of influences rather than to one single stimulus. The breath- 
ing center for example receives not only sensory nerve cur- 
rents from the lungs; but also currents from many other sen- 
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sory nerves as well, so that breathing is easily modified by 
a painful stimulus, by a loud noise, or by a dash of cold water 
on the skin. The breathing center also receives nerve fibers 
from higher up in the brain, as we can infer from the fact 
that the breath can be hastened or slowed voluntarily. The 



Fig. 39.— a three-neuron arc concerned in breathing. During expira- 
tion the sensory nerves of the lung are stimulated and arouse the breathing 
center in the brain stem. This in turn arouses the motor center for the 
diaphragm (in the spinal cord) and so brings on the movement of in- 
spiration. 

rate and depth of breathing are affected also by the amount 
of carbon dioxide in the blood circulating through the 
breathing center itself. So the simple three-neuron arc is 
very far from an adequate picture of the mechanism of 
breathing. 

5. Branching paths. An adequate picture must show not 
only converging axons, but also branching axons by which 
any single neuron exerts an influence on several others. The 
nerve currents coming from one part are distributed to many 
parts. The numerous muscle fibers in a single muscle are 
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Fig. 40,-Convergmg nerve paths. The motor neuron in the cord 
which directly controls part of a muscle is stimulated by nerve currents 
from several sources. (Please disregard the disproportionate size of the 
motor neuron in this diagram.) 


Spinal cord 



I ■ ' 

Motor Centra! 

neurons neuron 


Fig. 4 1. —Branching of neurons. The result is the passing on of stimula- 
tion to many muscle fibers (of which only two are shown). 
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made to act together, and several muscles can be aroused at 
the same time in a co-ordinated movement (Fig. 41 ). 

4 . Continued activity. The reflex arc diagram may sug- 
gest a nerve center resting quietly till a stimulus arrives— 
whereas the typical condition of the nervous system as a 
whole is one of continued activity, activity in progress. The 
activity going on in the brain and cord is modified by the 
incoming nerve currents. We should think of the system as 
constantly active and constantly receiving stimuli which 
modify its activity. 

THE BRAIN 

There are many parts to the brain and many names for 
these parts, but the main parts of which we shall speak are 
these: the brain stem continuing the cord upward on an 
enlarged scale, and terminating in the interbrain; and two 
large outgrowths from the brain stem, the cerebrum and 
cerebellum. The brain stem and spinal cord, taken together, 
are the axis of the whole nervous system. 

All the nerves of the arms and legs and most of the nerves 
of the trunk connect with the spinal cord, which contains the 
“lower centers” for these parts of the body. The nerves of 
the heart, lungs and stomach and the nerves of the head and 
face connect with the brain stem which contains the lower 
centers for these parts. The “higher centers” in the cere- 
brum and cerebellum are connected directly with these 
lower centers, and only by way of the lower centers do the 
higher centers have any connection with the muscles and 
sense organs, or with the environment. The lower centers 
co-ordinate the muscles into relatively simple teams; the 
higher centers co-ordinate the lower centers and so secure 
more elaborate teamwork from the muscles. 

The cerebrum in man is much larger than all the rest of 
the nervous system put together; it fills most of the skull. 
Its right and left halves are called hemispheres. The right 
hemisphere is connected for the most part with the left side 
of the body and the left hemisphere with the right side of 
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stem ^ Cerebellum 

Fig. 43.— Side view of the left hemisphere of the cerebrum, showing 
the lobes and the motor and sensory areas. The visual area lies just 
around the corner from' the point marked “Visual,” as shown in Fig. 44. 
The olfactory area lies in a secluded position shown in Fig. 46, 
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the body. Of what service to the organism this crossed rela- 
tion may be, no one has yet discovered. 

The surface of the cerebrum as seen in Figs. 43 and 44 
shows the well-known convolutions or gyres separated by 
fissures which extend down a little into the substance of the 
cerebrum but do not really divide it into separate parts. 



Fig. 44.— The middle surface of the right hemisphere, showing the visual 
area. The callosum is a great bundle of nerve fibers crossing from each 
hemisphere to the other and connecting the two into a single functional 
organ. 

Even the major divisions of the cerebrum, called lobes, are 
not separate organs for they are continuous underneath. 
The frontal lobe inside the forehead extends back as far as 
the central fissure, behind which lies the parietal lobe and be- 
hind that the occipital lobe, lying at the rear of the brain. 
On the side of each hemisphere is the conspicuous fissure of 
Sylvius which separates the temporal lobe below from the 
frontal above. 

The motor area lies in the frontal lobe just forward of the 
central fissure; the sotnesthetic area, that is the area for the 
cutaneous and muscle senses, lies just behind the central fis- 
sure in the parietal lobe. The auditory area lies in the upper 
margin of the temporal lobe. The visual area lies at the rear 
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Fig. 45.— Florizontal section through the brain. ^ White matter is shown 
in white, gray matter in gray, and fluid spaces in black. 

It looks merely like a big mass and might be an overgrown 
gland of some sort. A section through the brain, either hori- 
zontal or transverse (Figs. 45 and 46), gives a very dif- 
ferent impression. Even to the naked eye it shows a differ- 
ence between white and gray matter. A large share of the 
gray matter lies on the surface and is called the cortex (bark) 
of the cerebrum. The cortex extends around the bottom of 
the fissures. There are also large interior masses of gray 
matter. 

Viewed through the microscope, after suitable stains have 
been applied to the tissue, the white matter is seen to con- 
sist of nerve fibers crossing in various directions. The gray 
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matter is found to consist of nerve cells with their dendrites 
and of axons entering and terminating. The lower centers 
are masses of gray matter lying inside the spinal cord and 
brain stem, while the higher centers are largely in the cortex. 
About 50 percent of the brain and cord is white matter 


Crossing via 
callosum 



Fig. 46.— Transverse section through the brain. (The scale is larger 
than that of the previous figure.) Single fibers, each of which stands for 
many thousands, indicate some of the principal pathways: from the motor 
area down toward the lower centers, from the interbrain to the auditory 
and somesthetic areas of the cortex, and from one hemisphere to the 
other by way of the callosum. 

and 50 percent gray. The white matter consists of nerve 
fibers connecting all parts of the gray matter, just as the 
external nerves consist of fibers linking the lower centers 
with the muscles and sense organs. 

When highly magnified any mass of gray matter shows a 
very intricate internal structure of nerve cells, dendrites 
and axons. Some idea of this intricate structure can be ob- 
tained from Fig. 47. This particular bit of the cortex comes 
from the motor area and contains some giant pyramid cells. 
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Fig. 47.”- (Ramon y Cajal.) A small bit of the cortex magnified to 
show something of its internal structure. One view shows the nerve 
cells and dendrites with a few axons, while the other, being differently 
stained, brings out the axons and their branches. Imagine one view 
superposed on the other and you have some impression of the intricate 
interweaving of axons and dendrites in the cortex. Convergence of paths 
is carried to a maximum here. 




MOTOR AND SENSORY AREAS 


269 


one of which is shown separately in Fig. 48. Most of the 
cortex appears to be less well developed than the motor area. 
In fact all parts of the cortex differ in the fine detail of their 
inner structure. 



Fig. 48.— a giant pyramid neuron from the motor area. The second 
view shows its cell body still further magnified. The axon goes into the 
motor path shown in Figs. 46 and 49. 

The total number of nerve cells in the cerebral cortex is 
estimated to be about 14,000,000,000. Many of these are 
small and apparently undeveloped as if they constituted a 
reserve stock not yet used in the individual’s cerebral activi- 
ties. 

MOTOR AND SENSORY AREAS OF THE CORTEX 

The question whether different parts of the brain differ 
in function has an interesting history. It has been a live 
scientific question ever since about 1800 when Gall pro- 
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pounded his famous dieory of phrenology, a theory which 
had a vast popular vogue though it never received any scien- 
tific support. Gall himself was a scientific anatomist of good 
standing, but his method of study was rather primitive. 
When he noticed any individual with a peculiar shape of 
head, he tried to ascertain his mental peculiarities so as to 
relate different mental characteristics with different elevations 
in the external surface of the skull. These “bumps,” he be- 
lieved, showed where the brain was especially well devel- 
oped. The intellectual faculties seemed to him to be located 
in the front part of the brain inside the forehead, the moral 
characteristics in the middle (as “veneration” at the very 
crown) , and the animal propensities in the rear, sex desire 
for example in the cerebellum. 

Gall’s methods were too indirect and crude to yield any 
real evidence. A little later physiologists began to experi- 
ment by the method of “extirpation.” Removing a part of 
an animal’s brain, they noted the resulting changes in be- 
havior. Flourens about 1825 showed that loss of the cere- 
bellum disturbed the animal’s posture and co-ordination of 
movement, and that injury to certain parts of the brain stem 
disturbed breathing, heart action and other internal functions. 
Loss of the cerebrum destroyed initiative, memory and un- 
derstanding, but as far as he could determine the cerebrum 
functioned as a unit. In direct opposition to phrenology he 
set up the doctrine that the cerebrum acts as a whole. 
Flourens’ view was accepted doctrine till about 1 860, when 
evidence began to accumulate showing that it made a differ- 
ence what part of the cerebrum was injured. The human 
evidence comes from cases of brain tumors, gunshot wounds 
and other injuries to parts of the brain. Definite losses of 
function have been noted during life and at autopsy localized 
brain injuries have been found. By the end of the nineteenth 
century there was general agreement on the location of the 
chief sensory areas and the motor area; and with further ad- 
vance in technique and increase in case material these areas 
have been definitely established. 
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The methods used in studying brain localization are; 

1. Method of extirpation: part of an ammaFs brain is de- 
stroyed, and the resulting losses of function are noted. 

2. Pathological method: disturbed function is observed in 
a human subject, and autopsy sometimes reveals a more or 
less sharply localized brain injury. 

3. Stimulation: weak electric currents are applied to an 
exposed region of the cortex to see what movements, if any, 
are elicited. 

4. Fiber tracing: the connection of a certain part of the 
cortex with the eyes, of another with the ears, of another 


Cortex 



Fig. 49.— The principal motor path. Axons from the giant pyramids 
in the motor area pass down through the brain stem to some part of the 
spinal cord where they connect with the motor neurons and so with the 
muscles. Note the right-left crossing. 


with the muscles, is established by tracing the fibers connect- 
ing the cortex with the lower centers. 

The fiber-tracing method is especially convincing. When 
we find that the motor nerve fibers supplying the muscles 
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of the arm come from nerve cells in the spinal cord at the 
level of the shoulder, we are convinced that this part of the 
spinal cord is the lower motor center for the arm. When 
we find that the giant pyramids in a certain region of the 
cerebral cortex send their axons down to this shoulder level 
of the cord, connecting with the lower motor center for the 
arm, we cannot doubt that this particular cortical region is 
a higher motor center for the arm (Fig. 49). 

It must not be supposed that this fiber tracing is an easy 
matter. The fibers are not tough cords that can be teased 
out over long distances. Bundles of nerve fibers course in 
every direction through the white matter and only very 
special methods make it possible to trace any one bundle for 
any considerable distance. One special method is that of 
“degeneration.” An axon severed from its nerve cell loses 
its vitality and degenerates. It then stains differently from 
a normal axon and can be traced in a series of cross sections. 

By the concordant results of these various methods the fol- 
lowing functional areas have been established. 

The motor area. If we ask which part of the immense 
surface of the hemispheres is most directly concerned with 
bodily movement, the fiber-tracing method points to a strip 
of cortex just in front of the central fissure, called the -pre- 
central gyre. Here are the gimt cells which send axons 
down to the lower motor centers in the cord and brain 
stem. Weak electrical stimulation of this strip of cortex 
produces movements of different parts of the body accord- 
ing to the part of the area stimulated. Stimulation at the 
top of the brain (just at the crown, where Gall located the 
center for veneration) gives movements of the feet and legs. 
A little further down stimulation gives movements of the 
trunk, still further down movements of the arms. Near the 
bottom of this precentral gyre movements of the head, face 
and mouth are obtained. Injury to any part of this gyre 
produces paralysis, temporary or permanent, in some part of 
the body. For all these reasons this narrow strip of cortex 
deserves the name of motor area. 

The complete motor region however includes something 
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more. It includes the cortex just in front of the motor area, 
which is often called the premotor area. This connects with 
the motor area and also has its own connections downward 
to the lower motor centers in the cord and brain stem. 
Stimulation of the premotor area gives movements which are 
more complex than those obtained from the motor area. The 
motor area seems to control single movements, the premotor 
area combinations of movements (7). 

Even the motor and premotor centers taken together do 
not cover all the motor functions of the cortex. Eye and 
head movements can be obtained from the occipital lobe (as 
if in looking at a seen object), from the temporal lobe (as if 
in response to a sound) and from the frontal lobe (as if in 
spying out one’s way). 

Outgoing fibers lead from all parts of the cortex to the 
brain stem. A large share of them link the cerebrum 
through the brain stem with the cerebelhim. This large 
organ has much to do with maintaining posture, equilibrium 
and muscular steadiness. The cerebrum and cerebellum 
work as a team, the cerebrum taking the initiative and pro- 
viding the trained skill, as for example in kicking a football 
at the right time and in the right direction, while the cere- 
bellum insures such an adjustment of posture as enables the 
player to kick and still maintain his equilibrium. 

Sensory areas of the cortex. The cortex is not connected 
directly with any of the sense organs, but it is connected 
with certain lower centers for these organs which all lie 
rather close together in the interbrain. The interbrain lies 
underneath the cerebrum. It may be called the upper end 
of the brain stem (Figs. 44, 45, 46). Nerve fibers from the 
eye, the ear and the other sense organs lead to the interbrain, 
and relay fibers run from the interbrain to different parts of 
the cortex. The interbrain is an intermediate station or 
junction. It probably makes some essential contribution to 
sensory experience. Possibly it gives us the vaguer ground- 
work of experience, leaving to the cortex the more definite 
perception of objects, shapes, colors, tones and noises. This 
is speculative; what we certainly know is that each sense 
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Fig. 5o.-Sensory path from the skin of any part of the trunk ( 
The path extends from the skin to the cord, from the cord^to ti 
brain, and thence to the somesthetic area of the cortex. Sec a. 
36, 43, 46. 

body senses, that is, for the skin and muscle senses, 
somesthetic area overlaps somewhat with the motor 
front and spreads out somewhat behind the postcentra 
making in all a rather broad area. Injuries here caus( 
of sensation in the skin or limbs. The limbs are repr 
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is destroyed m both hevmpheres the individual is probably 
rendered deaf, but such injuries very seldom occur. 

The visual area. The sensory nerve fibers from the retina 
of the eye run back to a certain part of the interbrain, from 
which relay fibers run to a limited region of the occipital 
lobe. This limited region is the visual receiving center, the 
primary visual center of the cortex. 

This connection of the eyes with the brain is interesting 
enough to warrant a more detailed description. From each 
eye the sensory fibers run back in the large optic nerve. The 
two optic nerves come together and appear to cross, but the 
fiber-tracing method shows that they do not all cross. The 
fibers from the inner half of each eye cross, while those from 
the outer half remain on the same side. So the fibers from 
the right halves of both retinas go to the right side of the 
interbrain, and relay fibers continue this path to the right 
hemisphere. The visual area of the right hemisphere gets the 
combined messages from the right halves of both retinas; 
similarly on the left side (/j). (See Fig. 51, p. 276.) 

Now consider how the eyes are placed in the head. In 
man they are directed forward and get almost (not quite) 
the same field of view. On account of the crossing of the 
rays of light inside the eyeball, the right side of the field of 
view is seen by the left half of each retina and therefore, 
according to the fiber connections, by the left hemisphere. 
Just as there is a crossed relation between the hemispheres 
and the right and left halves of the body, so there is a crossed 
relation between the hemispheres and the right and left 
halves of the field of view. The left hemisphere is concerned 
primarily with everything on the right, and the right hemi- 
sphere with everything on the left. 

What kind of blindness, therefore, should result from de- 
struction of the right visual area of the cortex? Not blind- 
ness of one eye, but blindness of the right half of each 
retina, i.e., blindness to the left half of the field of view. 
This type of blindness is called hemianopsia (“half blind- 
ness”). Smaller injuries to the primary visual area, such as 
are often produced by gunshot wounds in war, cause losses 
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fiber-tracing method agree in showing that 
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Fig. 5 1. -Path of light and nen^e currents from a visible object to the 
visual area of the brain. The eyes are looking straight ahead. An object 
on the right affects the left half of each retina, the left side or the 
interbrain, and the left occipital lobe. 

the visual area. The central part of the retina where vision 
is most distinct has a large share of the visual area devoted 
to it. 

The pri mar y visual area, then, consists of two parts, one 
part in each occipital lobe. It is rather curious that this 
division produces no discontinuity in the appearance of the 
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field of view— no line or gap between the right and left 
halves of the field. The integration of the visual field must 
be accomplished by the numerous fibers which connect the 
right and left visual areas through the great bridge of cross- 
ing fibers known as the callosum (Figs. 44, 45). 

There is still another method of studying the visual area 
which gives striking and convincing results. When the skull 
is opened up and the occipital lobe is exposed to view for the 
removal of a tumor, a weak electric current can safely be 
applied to points on the cortex and the (unanesthetized) sub- 
ject asked to report his experience. We might hastily assume 
that he would report pain, on the supposition that the brain 
must be very “sensitive.” But no, stimulation of the visual 
area ought to give visual sensation. A leading student of 
these matters (4) reports the following results in one espe- 
cially clear case: stimulation at the rear of the visual area 
caused the subject to see a bright light straight in front; at 
the upper part of the area it caused him to see a flickering 
something down below; at the lower part of the area it gave 
the same appearance in the upper part of the field of view. 
These localizations correspond to the results obtained by the 
other methods. 

When the electric stimulus was applied outside the pri- 
mary visual area but on neighboring parts of the occipital 
lobe, the subject reported more meaningful visual appear- 
ances; flames, stars, shiny balls, butterflies, various objects and 
even persons. Most of the occipital lobe is concerned in 
one way or another with vision. The primary visual area, 
receiving nerve currents from the retina, passes the stimu- 
lation along by short association fibers to the neighboring 
regions and the latter contribute to the understanding of 
what is seen. Injuries to the occipital lobe not involving 
the primary visual area do not produce blindness but do im- 
pair the subject’s ability to recognize objects, to read, to dis- 
tinguish colors, or to find his way by the sense of sight. 

Recognizing a seen object is a response (p. 25). It is a 
response of some portion of the occipital lobe to stimuli 
coming (directly) from the primary, visual area. 
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THE COMBINING OR ORGANIZING AREAS 

The primary sensory areas are relatively small portions of 
the cortex and the motor region also is not large in com- 
parison with the whole extent of the human cortex. These 
primary areas provide for the intake of sensory data and the 



Fig. 52.-- Sample axons connecting one part of the cortex with another. 
There are many millions of these “association fibers,” connecting neigh- 
boring and distant parts of the same hemisphere or connecting one hemi- 
sphere with the other through the callosum. 

outgo of motor response. The large remainder of the cortex 
is partially devoted to what is after all its principal job. W e 
may call this job organizing. More specifically, the objec- 
tive situation must be known. Objects must be recognized, 
what is going on in the environment must be understood. 
Goals must be adopted and means selected. Dealing with 
the objective environment is certainly the major function of 
the cortex. 

We might expect to find the “faculties” of memory, reason, 
feeling and will located in different parts of the cortex, but 
there is no evidence for any such localization. The distribu- 
tion of functions over the cortex follows an entirely different 
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principle, as we have just seen in the case of the occipital 
lobe. The cortex near the primary visual area is concerned 
with grasping the facts presented to the eye, and the cortex 
adjacent to the auditory area is concerned with the meaning 
of auditory data. In the neighborhood of the motor area the 
cortex seems to function in combining movements so as to 
reach certain goals and accomplish certain results. With the 
cortex adjacent to the primary areas thus accounted for, 
there still remain large areas whose function may be sup- 
posed, rather vaguely, to be that of associating, combining, 
synthesizing, integrating or organizing sensory data and 
motor responses. There is one large association area lying 
in the parietal, temporal and occipital lobes in between the 
several sensory areas, and there is another large association 
area in the frontal lobe forward of the motor and premotor 
areas. Some evidence regarding the function of these areas 
has been obtained in cases of brain injury in man. The re- 
sults of such injuries are classed under several heads ( 12 ). 

Aphasia, loss or impairment of speech, occurs in a variety 
of forms and results from different brain injuries. The main 
speech center seems to lie in the temporal and parietal lobes 
not far from the auditory area. This is not strange since 
speech is primarily an auditory affair. The child understands 
words before he can speak them, and when he learns to speak 
he is trying not so much to make certain movements of his 
speech organs as he is to produce certain sounds. Because 
of injury in the neighborhood of the auditory area, an indi- 
vidual may be unable to understand spoken speech or to find 
the right words to express his own meaning even though he 
speaks fluently enough. One old gentleman mystified his 
friends by saying that he “must go and have his umbrella 
washed,” until it was discovered that he wanted his hair cut! 

Besides this sensory type of aphasia there is a motor type 
in which the great difficulty is to get the words out. Some 
subjects can speak only one or two words of frequent usage 
(as “yes” and “no” and swear words), while other subjects 
can pronounce separate words but cannot put them together 
into sentences. In this class of cases the injury is apt to be 
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found in the premotor area. The lower part of the pre- 
motor area has long been regarded as the motor speech center 
though of late years some skepticism has arisen regarding this 
area,^pure cases of motor aphasia being very xare.^ Usually 
the brain injury is rather diffuse and the individual’s intellec- 
tual processes are disturbed in many respects. 

One striking fact on which there is general agreement con- 
cerns the dominance of the left hemisphere in right-handed 
persons. Aphasia results from injuries of the left hemisphere 
in such persons. The facts in regard to left-handed persons 
are not so clear. 

Apraxia, loss of ability to “do,” is akin to aphasia. Give 
the individual a box of matches and a cigar, and he may be 
unable to make the right combination, though capable of 
executing all the necessary single movements. The brain 
injury varies in location but is usually not far from the 
motor area. 

Agnosia, loss of ability to know or perceive. Visual ag- 
nosia consists in inability to recognize seen objects, to read, 
to recognize shapes and colors, etc. It is caused by injuries 
in the occipital lobe. In auditory agnosia sounds cannot be 
recognized or music cannot be followed and appreciated as 
before. The injury here is in the neighborhood of the audi- 
tory area. When the injury is close behind the somesthetic 
area the subject cannot recognize objects placed in his hands, 
or judge weights by lifting them, etc. In any form of 
agnosia the subject still sees, hears or feels but does not uti- 
lize the sensory data as signs of definite objective facts. 

Language as we said a moment ago is primarily auditory 
and secondarily motor. Obviously language is not the mere 
production of certain sounds. It is a means of communica- 
tion, and the sounds carry meaning. Language is symbolic 
and the trouble in brain injuries which give aphasia may be 
that the subject has lost his ability to use symbols. Agnosia 
similarly can be regarded as an inability to get the meaning 
of signs and symbols. Apraxia can be thought of as inability 
to connect one’s meanings and intentions with the concrete 
acts which are necessary to carry out these intentions. Sym- 
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bols and skilled movements are tools in intelligent behavior. 
These tools apparently depend on definite parts of the cortex 
but their use in intelligent behavior very likely depends on 
the cortex as a whole. 

The frontal lobes. When Gall in his system of phrenology 
located the intellect in the forehead, he was following our 
everyday notions. We think of the high-browed individual 
as intellectual, and we point to the low-browed animals in 
confirmation of our view. The frontal lobes are in fact 
much larger in the human than in any animal brain. Let us 
ask ourselves, however, whether the human being is charac- 
terized exclusively by intellectual superiority. Is it not 
equally remarkable how he manages his activity, seeking dis- 
tant goals and planning his actions? The frontal lobes might 
be concerned with management rather than with knowledge. 
The whole frontal lobe might be an adjunct to the motor 
area, a supermotor area organizing action into large units. 

Frontal lobe injuries in man sometimes produce remark- 
ably little change in behavior or intellectual processes. One 
sometimes wonders whether this part of the brain has any 
function at all beyond filling up the expansive forehead. 
The changes observed, however, do lie rather in the realm 
of management and character than in that of intellect and 
knowledge. 

Behavior after removal of the frontal lobes (2). A success- 
ful broker on the New York Stock Exchange when about 
40 years of age began to suffer from severe headaches, 
absent-mindedness and failures of memory which culminated 
in a prolonged loss of consciousness. X-ray examination re- 
vealed a tumor involving both frontal lobes. An operation 
was performed which at first seems inconceivably daring but 
which has been successfully performed several times in the 
last few decades: the skull was opened and both frontal lobes 
were removed as far back as the premotor area. Care was 
taken not to disturb the motor and premotor areas including 
the motor speech center. 

The patient made a good general recovery from the opera- 
tion and was promptly relieved of his headaches and other 
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intolerable symptoms. He showed no inclination to go back 
to work and in some respects his behavior showed that he 
was not his old self. He seemed to have lost consideration 
for the feelings of his friends and to be incapable of sustained 
and serious effort. In the hope of re-educating him he was 
kept under careful medical observation for over a year, in 
his home and elsewhere. His behavior showed some im- 
provement but not so much as to enable him to resume ac- 
tive business. Our interest in the case is to discover the 
losses, intellectual or behavioral, caused by removal of the 
prefrontal portion of the brain. 

He had lost his zest for business. Yet he was far from 
somnolent or inactive. He was overactive in trifling ways, 
unwilling to sit still, preferring to walk or dance around the 
room and to sing, whistle or shout on all occasions. 

He had lost his customary restraint and control of such 
natural impulses as those of sex and self-aggrandizement. He 
became very free in sex talk and playful sex behavior, but 
serious marital behavior disappeared nor did he make any 
serious advances to other women. He gratifled his desire for 
self-aggrandizement by boasting of his prowess in athletics, 
in dancing, in business, and by claiming the ability to do 
anything that was mentioned. He made threats freely but 
did not carry them out. 

In the psychologist’s examining room he was overactive, 
facetious and distractible, and needed constant prodding to 
complete the tests. When allowance was made for these dis- 
turbing factors, his intelligence appeared to be normal. He 
was especially poor in sentence completion, picture comple- 
tion, and similar tests which demand putting things together 
to make a meaningful whole. He seemed to have more intel- 
lectual ability than he was able to marshal for the purpose in 
hand. 

What, essentially, had the patient lost? No faculty such 
as observation, attention, memory or reasoning was absent 
after the operation, though none of them, perhaps, was dis- 
played to the full extent of the subject’s previous ability. 
The investigator concluded that the deficiency lay in getting 
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the various mental processes to work together. What was 
impaired was synthesizing or combining ability. The sub- 
ject’s free expression of emotion in the postoperative state 
was due not to an exaggeration of the emotions but to a lack 
of restraint, and the lack of restraint was a result of loss of 
synthesizing ability. Without this ability the individual can- 
not plan his actions or restrain impulses that are likely to 
lead to undesirable consequences. From lack of synthesizing 
ability he is impulsive and distractible, and does not steer his 
behavior consistently toward a distant goal. In other cases 
of frontal lobe injury the symptoms vary somewhat but can 
be brought under the formula stated, though different stu- 
dents of the matter formulate their interpretations in various 
ways. 

Two kinds of synthesis or combination. The brain must 
perform two kinds of synthesis or combination (see p. 38 ). 
One we may call incoming and the other outgoing. When 
you recognize a person, the stimulus is very complex, the 
picture on your retina has many parts. In seeing him as a 
person you combine the many into one, you make a unitary 
response to a plurality of stimuli. When you see a motion 
picture what you get on the retina is a rapid sequence of 
different stimuli, but what you “see” is a continuous unitary 
movement or action. When you hear a piece of music your 
ear receives a succession of tones but you hear a tune, hav- 
ing the character of a unit. All these are cases of incoming 
synthesis, with plurality in the stimulus and unity in the 
response. 

Outgoing synthesis is illustrated in every co-ordinated 
movement, since several muscles are brought into play, 
either in response to a single stimulus as in reflex action, or 
in response to a unitary intention. The intention to catch 
a ball brings both your hands simultaneously into position. 
The intention to open a door puts you through a sequence 
of movements leading toward the desired result. In out- 
going synthesis the unitary antecedent produces a multiple 
consequent; the one gives rise to the many. 

Obviously the two kinds of synthesis call for different 
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neural mechanisms. A collecting mechanism^ is required for 
the incoming synthesis, a distributing mechanism for the out- 
goinc^ type. The rudiments of such mechanisms have already 
been^’described (pages 259, 262). When several nerve fibers 
converge upon a single cell as they do in every nerve center, 
we have a collecting mechanism. When a single axon 
branches and stimulates several neurons, we have a dis- 
tributing mechanism. 

Of the two great association areas of the brain the pos- 
terior one, lying between the various sensory areas, may 
probably carry out synthesis of the collective type. It would 
thus be concerned in knowing and understanding. The 
frontal association area may be concerned with the distribu- 
tive type of combination. It would thus be concerned with 
planning, organizing and managing action. This allocation 
of the two types of synthesis to the two great association 
areas is a fascinating idea but not demonstrated by any 
means. 

GENERAL FUNCTIONS OF THE WHOLE CORTEX 

Seeing and hearing are known to be specific functions of 
small areas of the brain. The two types of synthesis are per- 
haps functions of certain large areas. There may also be 
general functions of the entire cortex. One general function 
is probably that of learning and remembering. Though 
there may be some of this in the lower centers the cerebral 
cortex is the part of the nervous system principally con- 
cerned in learning. The study of animal learning has been 
very active since about 1900 and has made important contri- 
butions to general psychology some of which will be noted 
in the next chapter. It has also made some important con- 
tributions to our knowledge of the cortex. The method of 
experimentation combines animal training and localized brain 
injury ( 6 ). An animal is trained to perform a certain act, 
then a part of the brain is removed and the animal tested to 
see if he can still perform the learned act. 

The method seems a good one but its results are surprising. 
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A performance such as following a path to a goal or as 
manipulating a door latch, learned by a monkey before re- 
moval of the frontal lobe, is lost as the result of that opera- 
tion but can be relearned with furtlier training. The only 
possible conclusion seems to be that different parts of the 
cortex can function in learning the same performance. 

Loss of learning ability dependent on amount of cortex re- 
moved. A similar result is obtained when a white rat has 
learned to find his way quickly through a “maze,” a com- 
plicated set of paths and blind alleys. Injury to almost any 
part of the cortex impairs or obliterates this learned perform- 
ance, which can however be relearned. Loss of almost any 
part of the cortex impairs the rat’s learning ability, and the 
larger the amount removed the greater is the impairment. 
The impairment is seen in the following table from the in- 
crease in errors committed before the maze is mastered. 


MAZE LEARNING BY RATS AFTER OPERATION ( 10 


Amount of Cortex 
Re^noved 
none 

1-9% 

10-19 

20-29 

30-39 

40-49 

50-59 


Number of Errors 
Committed 

33 

53 

143 

293 

449 

964 

950 


These results show that a learned act is not necessarily 
controlled by one particular cortical center. We cannot 
hope to map the cortex into small, distinct centers, each pre- 
siding over a specific mental or motor performance. 

These results suggest tliat it is proper in a way to go back 
to Flourens and say that the cerebrum functions “as a 
whole.” But the words must not be taken in a literal sense 
as if every cell and fiber of the brain were simultaneously 
active aU the time. For then there could be only one brain 
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activity, instead of the thousands of varied brain activities 
which are vouched for by the varieties of behavior. The 
best conclusion is that the brain acts in ^ide-spreading pat- 
terns, patterns that involve many cortical areas and their 
connecting association fibers. The pattern of brain activity 
must shift from moment to moment; a bit of behavior that 
takes only a minute may bring most of the brain into action 
during the minute. Loss of any large amount of cortex will 
disturb the interaction of parts and break up the usual pat- 
tern. 

Situation set as a general function of the cortex. Rats with 
large losses of cortex lack energy in exploring a strange place 
and in attacking a problem such as that of securing food 
from a closed box (p). They lack persistence and variety 
of attack. They wander about vaguely and appear only half 
alive to the situation. It appears that the loss of any consid- 
erable portion of the cortex impairs the rat’s ability to get 
up a good situation-and-goal set. Such an adjustment is 
probably an activity of the brain as a whole rather than of 
any single center. The frontal lobes may be concerned with 
directing activity toward a goal, while the posterior half of 
the cortex is concerned with grasping the situation. Since, 
however, situation-and-goal set is one adjustment and not 
two, the frontal and posterior parts must work together 
whenever the individual is dealing effectively with the en- 
vironment. 

MATURATION AND USE IN THE DEVELOPMENT 
OF THE BRAIN 

There is abundant evidence of maturation. The first rudi- 
ment of the nervous system appears when tlie embryo is 
about two weeks old (Fig. 53). A longitudinal groove ap- 
pears along the embryo’s back and soon closes into the form 
of a tube. At the head end the tube develops rapidly, and 
by the early age of four weeks of embryonic life the main 
parts of the brain are distinguishable (Fig. 54) . In these early 
stages, the cells composing the rudimentary brain and spinal 
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cord are not yet neurons, but they later differentiate into 
neurons and send out axon and dendrites. The motor neu- 
rons and nerves develop in advance of the sensory. The 
brain is very forward in its development. In the early stages 
it is a large fraction of the whole organism, at birth about 
%o, at maturity about Y^o. The lower centers begin to 
function before birth, but the cortex is apparently not in a 


Head end 



Fig. 53.— (Von Spec.) Dorsal view of a two- weeks human embr^m, 
magnified 20 diameters. 

functional condition till some weeks after birth. Obviously 
the differentiation of the various parts of the nervous system 
takes place before they begin to function, and obviously the 
neurons cannot function till they have sent out their axons 
and dendrites and established connections with each other 
and with the receptors and effectors. In short the main 
structure of the nervous system must be credited to matu- 
ration. 

Evidence for growth of the nervous system resulting from 
its own activity is necessarily hard to obtain. We cannot 
expect the head to swell visibly as the result of brain activity. 
The most we could expect would be that the microscopic 
structure of the cortex would become more intricate. 
Though no new nerve cells are formed after birth, growth 
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of the cells and their branches continues rapidly in early 
childhood and more slowly on into adult life. This growth 
need not be entirely due to activity but activity is probably 
a stimulating influence. In the primary visual area, which is 

Ganglion of fifih none Ear 


Heart 


Fig. 54.— (Stxeeter.) Human embryo of four weeks, magnified about 10 
diameters. The numbered parts are the rudiments of the main divisions 
of the brain, i being the cerebrum, 2 the interbrain, etc. _ The spinal cord 
shows in gray and is continuous with 5, the rear portion of the brain 
stem. An arm and a leg appear as transparent buds. 

certainly active enough in childhood, the nerve cells increase 
in size up to the age of eight years and apparently to some 
extent even later (4). In individuals who become blind 
at an early age, this development in the visual area is much 
less marked ( 5 , 8) . We conclude that use does develop the 
internal structure of the visual cortex. In fact, we can 
scarcely escape the belief that all activity that leaves a per- 
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iiianent effect on the individual must change his structure 
somewhere, and in many cases the cortex is the only likely 
place. When experience leaves its mark on the individual, 
the mark must usually lie in the gray matter of the brain. 

Summary of the chapter. The main purpose of the chapter 
is to convey some rudimentary acquaintance with the nerv- 
ous system including the brain, spinal cord and nerves. The 
mechanism of reflex action provides for selection and com- 
bination which are operative in a larger way in brain activity. 
As to the debated question regarding the localization of func- 
tions in the brain, the evidence is clear for localization of the 
senses and of muscular movement. There is some indication 
that the frontal lobes are concerned with management of 
planned activity, and that the rear half of the brain is more 
concerned with knowing and understanding things. Learn- 
ing seems to be an unlocalized function, and adjustment of 
the organism for the total situation and for a goal is probably 
a function of the entire cerebrum. 
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"'VT O TOPIC in the whole broad field of psychology is 
JI3I more fundamental than the one we are to consider in 
the two chapters now before us. Whatever other topic we 
take up, whether intelligence, personality, emotion, sense 
perception, or thinking, we always have to refer to learning 
as a decisive factor. In studying the development of per- 
sonality, we saw the importance of social influences, but we 
also noticed that the individual is not passively molded by 
society as if he were a mass of putty. He is plastic in a very 
different way. He responds to the environment and is de- 
veloped by his own activity. He picks up the group culture 
by a process of learning, and he learns his own special role 
as well. While the social sciences can simply assume that the 
individual learns, and let it go at that, one distinctive task of 
psychology is to trace out the process of learning. Psy- 
chology must discover what is learned, ^hen or in what 
conditions it is most easily learned, and, if possible, how it 
is learned. 

Learned and unlearned behavior. When the newborn in- 
fant starts to breathe, he is performing an act that he has had 
no chance to learn. The lungs and the muscles and nerves 
necessary for respiration have been developed so far by 
maturation (pp. 209, 217). In the course of time the. child 
does learn to breathe in special ways, as in holding his breath 
at will or in blowing out a candle. These modifications of 
breathing are based on the original unlearned act. Any act, 
even though provided in its primitive form by maturation, 
is almost sure to be modified in some way by exercise. 
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Definition. We need a broad definition of learning. It 
should include more than school learning and other cases of 
learning by study and effort. A song that you have heard 
several times without ever intending to learn it has been 
learned, nevertheless, if you find yourself humming it. Even 
if it simply sounds familiar, it has been learned to some 
extent All knowledge, however acquired, all skill resulting 
from motor activity, all habits, all acquaintance with people 
and things, all attitudes buUt up in dealing with people and 
things have been learned in the broad sense of the term. 

Whenever any act shows the effect of previous activity, 
aside from such temporary effects as fatigue, it shows the 
effect of learning. Ixarnin^, then, is any actiyity,that^^^^^^ 
duces a relatively permanent eff ect pn later activity. 

' Learning seems not to be limited to any one sort of ac- 
tivity. We learn to write by writing, we learn the plot of 
a story by reading the story, we learn a person’s face by 
seeing him. Any activity can be called learning so far as it 
develops the individual (in any respect, good or bad) and 
makes his later behavior and experience different from what 
they would otherwise have been. 


ANIMAL LEARNING 

Nowhere in psychology has the experimental method been 
more fruitful than in the study of learning. Xhe first experi- 
ments, about 1880, were concerned with human memory. 
A few years later work started on the learning of skilled 
motor performances, followed at the turn of the century by 
the pioneer experiments on animal learning. These leads 
have all proved excellent and are still being followed ener- 
getically. None of them have been more interesting to psy- 
chologists than the work on animals. 

Why should psychologists be so much interested in animal 
learnino-.? Of course they would like to know whether ani- 
mals are capable of learning, but a few experiments were 
sufficient to prove that the higher animals learn a great deal 
and that some power of learning is present far down the 
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animal scale. The real interest arises from the belief that 
animal learning is a simpler process than human. The human 
adult uses a lot of verbal aids that are beyond the scope of 
the animal, and in other ways utilizes his superior intellect. 
Probably the animal shows us the rudiments of learning more 
clearly than man, just as the architecture of a cottage helps 
in understanding the structure of a cathedral. 

If animals are to be made useful to psychology, care must 
be taken to observe them as objectively as possible, without 
reading human characteristics into their simpler behavior. If 
we carelessly assume that the animal is thinking and feeling 
as we should in the same situation, we miss our chance of 
getting a glimpse of the more primitive, subhuman way of 
solving a problem. We must be on our guard against an- 
thropomorphism. This principle was laid down by one of 
the founders of animal psychology and is named, in his 
honor, Lloyd Morgan’s canon. As he put it, “In no case 
may we interpret an action as the outcome of a higher 
psychical faculty, if it can be interpreted as the outcome of 
the exercise of one which stands lower in the psychological 
scale” (.2/). 

If we see a dog open a gate by raising the latch with his 
muzzle, we should not assume that he has reasoned out the 
solution of this problem. We should first observe a dog’s 
behavior in the process of reaching a solution, as was done 
by Lloyd Morgan with his fox terrier. When the dog was 
placed one day in a yard enclosed by a picket fence, he 
showed eagerness to get out into the adjoining street. He 
thrust his nose out between the pickets in one space after 
another. The gate latch was in one of these spaces and 
when the dog stuck his head there he happened to raise the 
latch. The gate swung open and the dog went out into the 
street. On later days the dog still tried one space after 
another but narrowed down his field of operations bit by 
bit till finally he always went directly to the right space and 
lifted the latch with a definite head movement. 

Trial and error. This simple experiment will repay some 
discussion. Nothing in the dog’s behavior suggests reason- 
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ing. He solved the problem the first day by trying the ob- 
vious leads till one proved successful. This kind of behavior 
is called trial and error. The minimum essentials of trial and 

error behavior are: ^ , 

1. A “set” to reach a certain goal, as the dog was bent on 

getting out into the street. 

2. Inability to see any clear way to the goal. 

3. Exploring the situation. 

4. Seeing or somehow finding leads, possible ways to reach 
the goal. 

5. Trying these leads. 

6. Backing off when blocked in one lead, and trying 

another. -it 

7. Finally finding a good lead and reaching the goal. 

It is correct to say that the dog “solved the problem by 
trial and error.” That was the way he attacked the problem, 
and he succeeded in time. It was not a very efficient line of 
attack, not a very intelligent process of solution, but it was 
probably the only line a lively, impulsive fox terrier could 
take. Even a man resorts to trial and error when he cannot 
see his way through. 

Shall we also say that the dog learned by trial and error.? 
Preferably not, for we should not be telling how he learned. 
He learned In the course of trial and error, but 'what part of 
that complex process enabled him to cut down the amount 
of trial and error, day by day, and finally to master the trick? 
His behavior included a lot of motor activity; less obviously 
but just as surely he was using his senses. He explored, 
found leads, and found most of them bad and one good. 
Trial and error behavior comprises observation and bodily 
movement, and the question is whether the animal jearas„hy. 
moving or by observ ing .! 

The alternatives may fie dearer if we ask nvhat the animal 
learns. (Poes he learn what movement to make, or what 
lead to follow.?! At first he makes a variety of movements 
and tries many leads, but in the process of learning he 
eliminates most of them. Does he keep the right movement. 
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or the right lead? The experiments now to be described 
may throw some light on this important question. 

The cat in the puzzle-box. Place a hungry young cat in 
a small cage, with a bit of fish lying just outside, and you 



Fig. 55.— (Courtesy of Horton & Guthrie, p.) Cat opening the door of 
a puzzle-box by pushing a pole with her side. The cat entered the box 
or cage by the small door at the back and advanced toward the wire 
door in front, meanwhile pushing the upright pole with her left side. 
Any push on this pole opened the front door. The two views show 
the same cat in two trials, and the clock gives the time up to the moment 
of pushing the pole; it reads 6 seconds for trial 23, and 5 seconds for trial 
38. This particular animal always pushed the pole with her left side. 
Other animals used a paw or the head, many of them in this situation 
adopting a stereotyped procedure. In other puzzle-boxes each animal’s 
procedure is apt to vary from trial to trial. 

usually get plenty of action. The cat extends his paw be- 
tween the bars of the cage but cannot reach the fish; he 
pushes his nose between the bars but cannot get through; 
he bites the bars, claws at anything small, shakes anything 
loose, and is likely to try every part of the cage, though 
mostly the parts near the fish. Sooner or later he turns the 
button which is holding the door shut; the door opens and 
the cat goes out to his reward. The experimenter, having 
recorded the time occupied in this first trial, replaces the still 
hungry cat in the cage with another bit of fish outside. Same 
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business, with somewhat quicker escape. In further trials 
the useless movements are gradually eliminated, till finally, 
on being placed in the cage, the cat promptly turns the 
button and gets out within a couple of seconds. Perhaps 
10-20 trials, distributed over several days, have been required 
to master the trick. 

Older cats, or placid cats, or cats that for some reason are 
not so eager, go through less of this motor activity and yet 
may learn the trick in fewer trials than the excited ones-a 
fact which suggests that the use of the senses rather than 
vigorous motor activity is the important factor in learning. 
Another relevant fact is that the cats, after once getting out, 
concentrate their activity in the region of the door; they 
learn the “lay of the land.” In one type of puzzle-box a 
loop of string or wire, hanging in the cage, will release the 
door if given a pull. The cats soon concentrate their activity 
upon this loop. If the' experimenter moves the loop to 
another part of the cage, the behavior of the cats is interest- 
ing in two ways. They go first to the place where the loop 
has been and claw in the air there as if expecting to find the 
loop— thus showing that they have leained the place— ■s.nd. 
later when they find the loop in its new position they pull 
it as they have learned to do in its former position, showing 
that they have learned the thing. They are dealing with 
things rather than going through a gymnastic exercise. But, 
one may ask, have they not learned simply to make certain 
movements at sight of certain things.? If that were a fair 
statement, they should always^ after learning a trick, execute 
it with the same movement. ' As a matter of fact, the cat that 
has learned to pull a loop sometimes uses her claws and 
sometimes her teeth to secure the same result. Sometimes the. 
niqyement becomes stereotyped but usually not (/, n, 28). 

; ; 0 n the whole, observation or the use of the senses seems 

‘ closer than motor activity to the heart of the learning process. 
Motor activity is of course necessary in investigating the 
various leads, but the,jiB|K?rtaiit_fact,Q,r^ seeing the result of 
a movemeut rather than merely executing the movement. If 
, we ask what the cat learns in the puzzle-box, the best answer 
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is that she gets acquainted with the box, the location of the 
door and other important objects, and the use of these things 
as means of escape. 

“Insight” experiments on monkeys and chimpanzees. Mon- 
keys are cleverer than cats and dogs and can learn more in- 
tricate tricks. Having more power of manipulation they 
show even more clearly than cats and dogs that they are 
dealing with things and that their learning consists in becom- 
ing acquainted with things. The anthropoid apes, especially 
the chimpanzee, are “brainier” than the smaller monkeys— at 
least so far as brain size goes— and probably approach most 
nearly to human ability. 

An objection sometimes raised to the puzzle-box and 
similar experiments is that they do not allow the animal a fair 
chance to show his full power of observation, because the 
bolts, buttons and other operating devices are concealed, un- 
obtrusive or meaningless to the animal. If the situation were 
openly presented, it is said, the animal’s behavior would show 
clearly that he is learning by observation. vHe might not see 
through the situation at the first glance, but at some time he 
would suddenly shift from helplessness to complete grasp of 
yhe problem, and at that moment the essential learning would 
occur. This would be learning by “insight.’’ 

A chimpanzee, having first learned to use a stick to pull 
in a banana on the floor outside his page, was given two 
sticks of bamboo, one small enough to fit into the open end 
of the other, and the banana was placed too far aw'ay to be 
reached with either stick alone. Would the animal have in- 
telligence enough to make and use a jointed stick? After an 
hour of unsuccessful reaching in various ways with the single 
sticks, the chimpanzee seemed to give up and went back to 
the rear of the cage. While there he began playing with 
the two sticks and by chance, as it seemed, got them end to 
end and pushed the smaller one a short distance into the 
larger. Up he jumped and ran to the front of the cage, and 
started pulling in the banana with his jointed stick. The 
loosely joined pieces fell apart, but he promptly put them 
together again and secured the banana. Without stopping 



Fig. 56.— (Courtesy of C. J. Warden & G- M. Gilbert.) Monkey work- 
ing at a multiple stick problem. To reach the incentive the longest stick 
is needed, and a series of shorter sticks must be pulled in, one after the 
other, in order to secure the longest stick. 
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to eat, he pulled in everything else within the reach of his 
new tool. Next day, on being retested, he began with a few 
useless movements but in just a few seconds reconstructed 
his jointed stick and used it as before."- The evidence for 
insight lies in the sudden transition from blind behavior to 
definite use of the jointed stick, in the almost complete 
absence of trial and error on the second day, and in the ani- 
mal’s interest in the tool itself ’(/j')- 

Shall we regard this dramatic incident as the typical case 
of learning and conclude that all learning is learning by 
insight? In other experiments even chimpanzees— yes, even 
men— show a melancholy lack of understanding of some me- 
chanical device and still acquire a practical mastery of it. 
The word insight is too strong. We humans, in this modern 
age, learn to manage automobiles and radios without having 
more than the vaguest insight into their mechanism. No one 
has complete insight into any concrete thing. . If we use the 
word insight we should understand it to include even the 
most superficial observation of anything that can be used to 
help solve a problei^ The child who “sees” that pushing 
the wall switch turns on the ceiling light must be allowed to 
have “insight” though he has not the faintest idea of the 
wiring or of the nature of an electric circuit. 

Insight is sometimes foresight ^ and sometimes , hindsight. 
When the chimpanzee, having made his jointed stick, ran to 
the front of the cage and reached for the banana, he showed 
foresight. At that moment he foresaw success. He could 
see through to the goal. The dog behind the gate in our first 
experiment could not see any sure way to reach the goal. 
All he could see was leads, possible ways to the goal. When 
he tried a lead and was blocked he may have had some hind- 
sight, i.e., he may have noticed that this was a false lead; and 
when he tried the lead that worked, he may have noticed 
that this was a good lead, j^jesigh^ is seeing the way to the 
goal b efore , taking it, and jiindsight^ is seeing that a, lead is 
go od after trying it. (When the whole situation is presented 

^This experiment has been repeated with similar results on young 
children ( 2 ), 
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openly, there is a chance for foresight, but when the essen- 
tial characteristics of the situation are concealed, the most 
we can expect is some measure of hindsight. 

Because insight usually implies some penetration into the 
true nature of things, we had better avoid the word and 
speak simply of learning by-Ohservation. Even this word is 
rather too strong, as it suggests deliberate effort to observe. 
AU we mean is that the animal, through the use of his senses, 
gets acquainted with the usable characteristics of the situa- 
tion. In the case of foresight the animal, inspecting the field 
of operations, perceives a way to the goal, as he can when 
the way is direct and unobstructed. V ery often, however, 
the usable characteristics of a situation cannot be discerned 
by mere inspection, and then trial and error are necessary 
and observation consists largely in hindsight. 

It would be a great mistake to limit our study of learning 
to cases where foresight occurs, for man as well as animals 
resorts to trial and error when the problem is blind. And 
it would be a mistake to limit our study to the animals that 
most resemble man if we wish to discover the minimum 
essentials of the learning process. Going some distance down 
the animal scale, psychologists have chosen the albino rat as 
an animal well suited for experiments on learning. The 
white rat is bred in the laboratory and his heredity, age and 
past experience up to the time of an experiment are known. 
(These important variables are controlled also in the modem 
primate laboratories, The white rat is fairly tame and 

well adjusted to laboratory conditions. He makes a good 
subject and the only trouble is that he is too good a learner 
to reveal the process in its very simplest form. 

The white rat in, the maze. The human subject working 
on a pencil maze such as that on p. 107 is able to look ahead 
and use foresight. The rat in an enclosed maze (Figs. 57, 
58) cannot possibly see his way through to the food box. 
When first placed in the maze the rat may hesitate timidly 
at the entrance but soon he begins to explore. He goes back 
and forth sniffing everywhere, enters all the passages, and in 
the course of these wanderings comes to the food box. Re- 
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placed at the starting point, he shows more haste and dallies • ^ 

less in the blind alleys. In successive trials he goes less deeply 



into the blind alleys, and finally passes the entrance to 


Fig. 57.— (Courtesy of C. J. Warden.) The white rat exploring a maze. 
This is the old Hampton Court design of maze, mostly replaced for 
animal experiments by more standardized forms. The wire-mesh cover 
has been removed for photographic purposes. The rat is seen in a blind 
alley. The experimenter is taking the time with a stopwatch. 

alley without so much as turning his head. Eventually he 
passes all the blind alleys and runs swiftly from the entrance 
to the food box. 


Fig. 58.— (Courtesy of C. J. Warden.) A modern type of maze. The 
rat is being placed at the starting point by one experimenter, while 
another experimenter stands near the food box ready to time the run. 


Our question is whether the rat learns the maze by obser- 
vation (it would have to be hindsight) or by the cumulative 
effect of successful and unsuccessful movements. Otherwise 
put, the question is nvhat the rat learns. The answer may 
be found by modifications of the maze experiment. 


I 


1 
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The chain reflex theory^ supposes that the animal learns a 
fixed series "of movements. At first his movements have no 
definite order, and many of them, made in entering the blind 
alleys, are superfluous. These useless movements being 
gradually eliminated, what remains is a regular chain of 
movements, each of which is supposed to furnish the stimulus 
required to arouse the next movement in the chain. This 
itheory is disproved by the following experiment. A maze 
was so constructed that it could be flooded with water, 
either shallow water through which the rat waded or deep 
water which forced him to swim. After an animal had 
learned the right path to the goal while wading, he followed 
it correctly when deep water forced him to swim; or vice 
versa. Though wading and swimming movements are quite 
different, the shift from one to the other did not take away 
what he had learned. He had not learned a sequence of 
bodily movements; rather, he had learned a path through the 
maze {i$). 

The is not adequate, eitheff^ Several 

modifications of the maze experiment prove that the .animal 
learns more than that. In a maze provided with two or more 
alternative routes he takes sometimes one path and sometirpes 
another, showing a preference however for the shorter or 
easier of two paths^ Still another modification of the experi- 
ment is very instructive. It answers the question whether 
the rat would learn anything if he wandered through the 
maze time after time without being rewarded by food in the 
food compartment. Three groups of rats were compared. 
The rats of the first group were rewarded, as is usual, by 
food in the food box on every trial; their learning curve 
showed the usual gradual improvement. ' Another group ran 
for ten trials without any reward except that of being taken 
out when they reached the empty food box. They con- 
tinued exploratory behavior throughout these ten trials. On 
the eleventh trial they found food, and from then on they 
showed the eager, goal-seeking type of behavior and mas- 
tered the correct path very quickly, proving that they had 
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learned the maze to quite an extent' before they started to 
learn any fixed path. 

One group of rats found food the first ten trials and then 
the reward was discontinued. They quickly dropped back 
into the exploratory type of behavior and wandered freely 
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Fig, 59.— (Tolman & Honzik, $ 1 .) Learning curves of three groups of 
rats, the first group being rewarded at every trial, the second group not 
until trial no. ii, and the third group having no reward from trial no. ii 
on. The errors, consisting of entrance into blind alleys, become fewer 
as the rat masters the maze. 

into blind alleys. They were not bound to the correct path 
just by virtue of having learned it. 

From these experiments we may conclude that jL_.rat..be^ 
comes well .acquainte d w it h a p lace by exploring it, even if. 
he has.no_dennite goal to steer for; but when there is. a goal 
he steers for it. What the rat learns is primarily the maze, 
the .locality; within this loqajity .he leatns a path to the goal. 

The place leammo; theory h suggested by all the facts and 
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probably is not far wrong. The “place” which a rat leanB 
fs not merely spatial, for if the experimenter, between maU, 
changes the mLtial of the floor in some passage, without 
alteilg the space relations in the least, the rat pauses and 
Lffs !t the uLlty. He is learning things-m-their-locations. 
He learns a field of oije® that have certain 
and certain positions. He learns one or more definite paths 
through this field. If he runs the same path many times he 
may come to run it in a stereotyped manner suggestive of the 
chai reflex. But the .order^of learning, is: first the locality 
then the path, and finally (if at all) the stereotyped series of 

movements, ' , 

The discrimination experiment. In order to broaden our 
view of animal learning we need to use a vanety of prob- 
lems The discrimination problem is such that foresight is 
absolutely impossible. The animal is placed in an entrance 
compartment with two doors side by side in front of him. 
One door is the “right” door and admits him to a food box; 
the other is “wrong” and is locked or admits him only to a 
blind alley. If the experimenter arranges to have the right 
door always on the right or always on the left, a rat; learm 
to choose correctly in a very few trials. He learns simple 
locations quickly. But if the correct door is indicated by a 
signal, such as a light burning over the door, and if the cor- 
rect door with its signal is changed irregularly from side to 
side, it may take the rat several hundred trials to learn this 

triclc. 

By chance the animal would make about 50 percent of 
right choices, since the chances are even for going right or 
wrong until he picks up the rule imposed by the experi- 
menter. In many instances, after running along at the 50 
percent level for many trials, the rat rather suddenly ad- 
vances to nearly 1 00 percent of correct choices {16, z 7) • 
thus meets the ordinary criterion of insight. It must be 
hindsight and not foresight, since the rule is perfectly arbi- 
trary and not to be discovered by even the most penetrating 
inspection of the setup. It can be discovered only by trial 
and errors 
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Sometimes the rat’s behavior shows a peculiarity that has 
been called “vicarious trial and error.” He hesitates before 
the two doors, advancing a little toward one and toward the 
other before making his choice. He does not do this at the 
beginning but only after a number of trials; he does it most 
in the critical period when he is advancing rapidly from 
chance success to complete success; and it is demonstrably 
an aid in learning. It seems to be a way of getting a lead. 
Human beings sometimes show similar behavior (7, 22, 50). 

The delayed reaction experiment. This is an extension of 
the discrimination experiment, the question now being 
whether the animal, after thoroughly learning to obey a 
certain signal, can still obey it though it disappears before 
he is free to approach the designated door. (.The animal is 
held back as long as the signal shows and is released after 
some dela^. The delay is lengthened till his reaction breaks 
down. With a setup of three doors side by side, the maxi- 
mum delay was about 10 seconds for rats, and 5 minutes for 
dogs (is)- The rats failed altogether unless they kept their 
bodies or heads pointed toward the designated door or strug- 
gled to go in that direction. Some dogs, however, could 
move about during the interval of delay without losing 
their cue., 

The delayed reaction test has been tried on monkeys with 
striking results. The experimenter places two inverted cups 
on the floor and lets the monkey see him place a piece of 
banana under one of them. Both cups are then concealed 
by a large screen for a certain interval, after which the 
screen is removed and the monkey told to “go get the food.” 
With few errors, the monkey promptly chooses the correct 
cup, even when the delay is extended to several hours dur- 
ing which the monkey is out of the roorm (ay). 

The rat pointing at the designated door during the interval 
of delay shows goal set in a perfectly concrete, visible form. 
The monkey looks sharply at the cup while the experimenter 
is placing the banana under it, and undoubtedly locates that 
cpp in the “field of objects.” So he becomes set or adjusted 
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for the location of the goal. He is able to renew this adjust- 
ment when he returns to the situation. , , kv <- d 

Adaptation or situation set. An ammal must be habnuated 
to laboratory conditions before he makes a good subject m 
a learning experiment. Before starting a maze-learning ex- 
periment,^ the psychologist will place the animal in some 
form of maze or simUar enclosure a few minutes every day 
for a week, feeding him there. This period of adaptation 
enables the animal to make much more rapid progress in 
learning than if he were taken from his living cage without 
any preliminaries and placed at once in the maze to be 
learned. He has lost his timidity and is free to start explor- 
ing the new maze at once (54) • . , 

Negative adaptation eliminates a response when the animal 
haVgot used to the stimulus. It is illustrated by a famous old 
"experiment on a spider. While the spider was on its web a 
tuning fork was sounded, and the spider made its reguar 
defensive response of dropping on its thread. When it had 
climbed back to its web, the fork was sounded again and the 
spider dropped again; but after several repetitions in quick 
succession it ceased to drop. Next day, to be sure, it re- 
sponded as at first, but after several days of this training 
it dropped no more and was permanently adapted to the 

sound (24). . 

Negative adaptation is seen in domestic animals, iiie 

horse gets used to the harness, and the dog to the presence 
of the cat in the house. Taming consists largely in accus- 
toming the ammal to handling that at first aiouses fear or a 
vicious attack. Man also becomes adapted to recuiring but 
unimportant noises and other stimuli— so well adapted that he 
scarcely notices them. Negative adaptation, then, elim.i^%tes 
responses that are not wQtth the trouble. It leaves the indi- 
. ’vidual free to deal with the important things and is an essen- 
tial part of good adjustment to any continuing situation. It 
is part of any complete situation set (p. 35). 

Summary so far. All the facts that have been brought for- 
ward on animal learning can be rather simply stated. Placed 
in a novel situation the animal explores and comes to know 
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the situation in the practical sense that he is adjusted to the 
place and the things present there. If he finds something 
worth having in the situation he becomes set for that thing 
as a goal, and his further explorations are directed toward 
the goal. He finds possible leads to the goal— such leads as 
alleys, spaces, doors, bolts, sticks for reaching— and tries these 
leads, finding some of them good and others worthless. So 
he , gets acq.uainted with the things present and with their 
useful or usel ess c haracteristics for reaching his goal. “Get- 
ting acquainted” means observing while exploring and trying 
leads. The animal’s observations, however, are often vague 
and .superficial as compared with those of a human being, 

Such, at least, is one reading of the facts. We next turn 
to an instance of learning that is often regarded as very fun- 
damental and as entirely devoid of anything like observation. 

The conditi one d response- About the year 1900 the Rus- 
sian physiologist, Pavlov, while engaged in the study of di- 
gestion, using dogs as subjects, devised a method for measur- 
ing the flow of saliva. The duct of one of the salivary 
glands was made to discharge on the outside of the dog’s 
cheek where the saliva could be collected as fast as it was 
secreted. Pavlov noticed saliva flowing not only when food 
was in the mouth but also when the dog saw food before 
him, or saw his food dish, or saw the man who usually fed 
liim, or even heard the footsteps of that man in the adjoining 
room. The flow of saliva when food is actually in the mouth 
is a natural reflex, but when aroused by such stimuli as the 
sight of a dish or the sound of footsteps it was obviously an 
acquired response, dependent on the conditions under which 
the animal had previously been fed. Pavlov therefore called 
it a “conditioned reflex.” Not being a reflex in the strict 
sense it is better called a conditioned response. It is a learned 
response (25). 

Establishment of a conditioned response. In the hope of dis- 
covering how such responses were acquired Pavlov attempted 
to “condition” the salivary response to an arbitrary stimulus 
like the sound of a bell or a touch on the skin. He succeeded 
by the following procedure. 
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A hungry dog— a well-treated animal, fully at home in the 
laboratory— was placed standing on a table with slings under 
his body that prevented his walking away. After the animal 
had become quiet, an electric bell was started, and food was 
placed in his mouth when the bell had been ringing for a 
certain time, as 15 or 30 seconds. A pause of a few minutes 
intervened and then exactly the same combination of stimuli 
was repeated; and so on, time after time. After several repe- 
titions of the sequence: 

bell .... food 

the saliva began to flow during the ringing of the bell and 
before food was given. The amount of saliva flowing at the 
sound of the bell increased trial by trial up to a certain 
maximum which, it is important to note, was much smaller 
than the flow produced by food in the mouth. Thus the 
conditioned salivary response was established for that par- 
ticular occasion. 

Next day there was no flow of saliva at the first sounding 
of the bell, but it appeared after a few repetitions; and a few 
days of this procedure established the conditioned response 
so thoroughly that it held over from day to day. 

Though Pavlov’s interest centered in the flow of saliva, 
which he could measure, he noticed a conditioned motor re- 
sponse accompanying the glandular response. While the bell 
was sounding, and before the food was^iven, the dog turned 
his head toward the source of food. The total conditioned 
response, motor and glandular parts includedjf tvas in effect a 
preparation for the reception of food. It was a pre-feeding 
act, a be havioral anticipation, (whether conscious or not). 

Ex tmc tio 7 2 of a c onditioned response. We are not to sup- 
pose that even a “well established” conditioned response has 
the fixity of a natural reflex. It can be trained out as it was 
trained in. pimply. apply the artificial stimulus repeatedly. 
without the naturd stirnulus, In one of Pavlov’s experiments, 
the salivary response to a beating metronome was first well 
established, and then, on a certain day, the metronome was 
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sounded for 30 seconds, bringing a large flow of saliva, but 
no food was given. On the next trial, three minutes later, 
the flow was less abundant. Still no food was given, and 
the same procedure was repeated till the metronome failed 
to excite any salivary response. The gradual decrease and 
final extinction of the conditioned response can be seen in 
the following table of results: 


Stimulation by the Meu Quantity of Saliva Fro- 
ronome Began ducedy in Drops 


12.07 

12.10 

12.13 

12,16 

12.19 

12.22 

12.25 

12.28 


P.M. 

u 

iC 

u 

a 

a 

a 


13 

7 

5 

6 

3 

2>5 

o 

o 


Such extinction is only temporary, for next day the metro- 
nome again gives a flow of saliva. But if food is omitted this 
day also, the extinction is more rapid; and repetition of the 
extinguishing procedure, day after day, finally causes a per- 
manent disappearance of the conditioned response. 

Extinction may be fundamentally the same process as nega- 
tive adaptation. In both we see the gradual elimination of 
a useless response to a constantly repeated stimulus.^ 

The d^lay^d con ditio ned 
ring for 6o seconds before 
process of training the flow of saliva starts almost immedi- 
ately and flows for the whole minute; but as the training 
progresses, day after day, the beginning of the salivary re- 
sponse is more and more delayed till it only shortly precedes 
the food. During the first half minute or more the dog 
slumps drowsily in his harness and no saliva flows; toward 
the end of the minute he brightens up and saliva begins to 
flow. He has become adjusted to the time schedule. 


espo itse. Let the bell always 
food is given. Early in the 
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Differentiation, of the, conditioned stmmhjs The bell in 
ou"r example is the conditioned stimulus The conditioned 
response, especiaUy when newly established, is likely to be 
touched olf by any stimulus that resembles the one used in 
conditioning. The conditioned respo^^ generalized at 
the outset) If a tone has been used, a higher or lower tone 
will also 'give the response; if a touch on the shoulder has 
been the conditioned stimulus, a touch on the flank can be 
substituted. Can the response be restricted to bell A, for 
example, and withdrawn from bell B? Intersperse the mo 
stimuli, always giving food with A and never with B. Tie 
salivary response to B is gradually extinguished while it con- 
tinues with A. In eflFect, two conditioned responses are thus 
established: the positive response to A consists of brighten- 
ing up and salivating, and the negative response to B consists 
of slumping down and not salivating. The one is an appro- 
priate adjustment for getting food, the other for getting no 

food. . 

The need of gQQ£,gmerdjdjusme72t tn conditiomng ex-. 

pefintents, T^hcsc experiments do not succeed unless the dog 
(or the sheep in some other experiments, iS) isiamiliar with 
flie experimenter and is well adjusted to the conditions of the 
^experiment Any unusual, stimulus coming in causes the 
animal to mvestigate and disturbs his adjustment. It a.Qtg as 
a distraction and interferes with all of the effects that have 
been described. Pavlov found it so necessary to avoid all 
distracting stimuli that he had a special laboratory built for 
conditioned response work, with elaborate provisions for 
excluding all extraneous lights and sounds and even for keep- 
ing the experimenter out of the dog’s immediate presence 
during an experiment. 

^iflEerent conceptions of the conditioned response. There 
are several ways of interpreting the facts. 

/. Anticipation. A sensible comment would be, “The dog 
is just like a person who hears the familiar dinner bell. He 
knows food is co ming and his mouth waters in anticipation.” 
But should we assume that the dog has the power of con- 
scious anticipation? Are we not disobeying Lloyd Morgan’s 







ANIMAL LEARNING 


311 


canon? And if we tried to explain how the thought of food 
causes the mouth to water, we might find that lead pretty 
effectually blocked. We might decide that it was more 
hopeful to try to explain the human experience in terms of 
conditioning than to explain conditioning in terms of human 
conscious experience. Just the same, it is important to notice 
the anticipatory character of the conditioned response. It 
prepares the way for actual eating. Conditioning has built 
up an action pattern or sequence with the conditioned re- 
sponse (motor and glandular) as the preliminary stage lead- 
ing directly into the final stage of eating. 

■2- Substitute s timulus. This explanation is purely physio- 
logical. It supposes that the outgoing part of a reflex, i.e., 
the muscular or glandular response, becomes attached to the 
conditioned stimulus. The conditioned response, accord- 
ingly, would be the same as the natural reflex, only attached 
to a new stimulus. The objection to this view is that the 
conditioned, respapse is the same as the natural response— 
jnqt always, anyway. The conditioned salivary response dif- 
fers from the reflex response to food in being much weaker. 
Besides, if we consider the motor part of the total response, 
we see a qualitative difference. The “brightening up” and 
turning the head toward the food are different from the 
movement of eating which is the motor response to food in 
the mouth. 

y. Set or adjuspnent. When the environment is such that 
the sound of a bell is regularly followed by food, an advance 
flow of saliva shows that the animal is adjusted to that envi- 
ronment. When the situation changes and the bell is fol- 
lowed by no food, the extinction of the salivary response 
reveals an adjustment to this change in the environment. 
Differentiation and the delayed conditioned response also 
show that the organism is adjusting itself to the peculiarities 
of the temporary environment. All the experiments can be 
used as neat examples of situation set. The animal must be 
adjusted to the general situation before the experiment be- 
gins, and in the course of the experiment he becomes adjusted 
to the special characteristics of the situation. 
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4. Condkionmg as m example of learning 

The word observation, as was said before, is rather too 

All we mean is that the organism becomes impressed 

through the senses with the characteristics of the Present 
situation, such as the regular sequence of be 1 ^nd food 
Being thus impressed the organism mvoluntarily makes an 
appropriate response isi)- 

^Lch of these conceptions gives us probably a glimpse at 
the truth, but no one of them is adequate. None of them, 
except the otherwise inadequate substitute-stimulus concep- 
tion, pretends to explain how the conditioned response is 
retained from trial to trial and from day to day. In a vague 
way we can say that the brain is modified in conditioning, 

as in other kinds of learning. 

HUMAN LEARNING 

A comparison of human and animal learning, bringing out 
the particular ways in which man is superior, should throw 
some light on the difficult problem of how learmng occurs 
Quite obviously man learns much more than the animals, and 
the question is what he learns that animals cannot learn and 
in what respects his methods of learning are more efficient. 

In the first place it is certain that man continues to utilize 
all the animal ways of learning. He often attacks a problem 
trial and error, he becomes conditioned, he becomes nega- 
adapted to unimportant stimuli. If animals learn by 
oDservation, still more does man. His more intellectual 
methods would not be possible unless he had the primitive 
sort of learning as a foundation on which to build. 

The conditioned response in human beings. Would experi- 
ments such as Pavlov’s succeed with human subjects?’ Be- 
sides the salivary responses quite a number of others have 
been tried on children and adults. Babies given the bottle a 
few moments after the sounding of a buzzer show signs of 
conditioning after a few days of training; they stop crying 
at the sound of the buzzer, open their mouths and make 
sucking movements. Conditioning becomes easier as the 
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child advances in age up to about four years, but beyond 
that age the human individual see^ns, at least, to become 
progressively less easily conditioned. The salivary condi- 
tioned response can be established in some human adults but 
it is by no means as regular and dependable as in dogs. The 
human adult is likely to feel that he has been “fooled,” that 
something has been “put over on him,” when the experi- 
menter causes him to do something he had no intention of 
doing. Some individuals object more seriously than others 
and the same individual’s attitude may change from time to 
time. Consequently the conditioned response is undepend- 
able {6, 20, 2y). 

Though the adult human subject is rather undependable 
in conditioned response experiments, it would be a mistake 
to leave the impression that the experiments usually result in 
failure. Quite a variety of reflexes have been conditioned 
in one experiment or another. 

Withdrawal. One natural reaction is to pull the hand 
away when it receives a strong electric shock. Bind the 
stimulator to the hand so that the shock cannot be avoided, 
and give a flash of light as a warning signal just half a second 
before the shock. Repeat the combination every half minute 
or so for an hour and you obtain conditioned responses in 
a large minority of college students. The conditioned re- 
sponse consists of an involuntary shrinking movement pre- 
ceding the shock. It comes in very weakly at first and in- 
creases trial by trial. Some individuals try unsuccessfully to 
suppress it (;)). 

The knee jerk is a quick throw of the lower leg, produced 
by a sudden brief contraction of the large muscle in the 
front of the thigh, and elicited by a tap on the patellar tendon 
just below the knee. If this tap is regularly preceded by the 
stroke of a bell (coming a quarter of a second before the 
tap on the tendon), most adults sooner or later show some 
conditioned responses consisting of a relatively slow antici- 
patory contraction of the thigh muscle. Though the same 
muscle executes both the conditioned response and the nat- 
ural reflex, the two movements are very different in speed. 
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The knee jerk is a spinal cord reflex, while the conditioned 
response is controlled by the brain (27, 3j). _ _ 

The reflex wink or lid reflex is a quick closing of the eye- 
lids in response to any one of a large number of stimuli such 
as a sudden noise or a puff of air against the front of the 
eye. Apply a puff of air preceded by a weak flash of light 
and repeat the combination, always giving the flash % second 
before the puff. In the course of an hour nearly every sub- 
ject will give at least a few anticipatory half- winks. Con- 
ditioning builds up a neat little pattern of lid movement, 
consisting of a slow, slight closure at the preliminary signal 
followed by the sharp, quick closure at the puff (w). 

The pupillary reflex of the eye is a narrowing of the pupil 
when the light suddenly becomes brighter, a widening when 
it suddenly becomes dim. These relatively slow movements 
are executed by the “smooth muscle” of the iris and are ordi- 
narily not under voluntary control. The subject is entirely 
unconscious of them, though of course he is aware of the 
changes in the light. To condition these movements to the 
sound of a bell or to the spoken commands, “Contract” and 
“Relax,” is a long process but has been accomplished. Finally 
the subject can even make his pupil respond to his own silent 
commands. In effect he has obtained a measure of voluntary 
control over his iris muscle. Here we see voluntary control 
developing as the result of a process of conditioning (12). 

Conditioned emotional responses will be considered in a 
later chapter (p. 379). 

The human adult’s ability and desire to exercise voluntary 
control over his responses indicate one important difference 
between animals and man. The animal is more naive, man 
more self-conscious. For this very reason the animal makes 
a good subject in the study of primitive learning. 

Maze Iparning by human subjects. To adapt the maze for 
experiments in human learning, it may be reproduced on a 
large scale, but more commonly it is transformed into a hand 
maze, the hand pushing a stylus along through a groove, or 
the finger following a pattern of wire fastened to the surface 
of a board. Usually the human subject is blindfolded or 
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somehow prevented from looking down on the entire maze. 
Comparison of rats and men in learning the same maze pat- 
tern tends to increase our respect for the rat. Often the rat 
learns it in as few trials as the man. The rat makes more 
errors and enters the same blind alley several times on the 
first trial. The human adult is more deliberate and tries to 
check off the blind alleys as he discovers them so as not to 
repeat the same error. The most characteristic human de- 
vices in maze learning are the following: 

1. The use of verbal aids, such as counting the turns and 
working out a scheme like “right, left, three right, two left,” 
etc. Verbal aids are useful in fixing the details rather than 
in getting the general orientation and pattern of the path. 
In some forms of maze, those individuals who resort to verbal 
aids have a great advantage over those who rely on pure 
“motor learning” (55). 

2. The use of visual schemes or imaginary maps. Com- 
paratively few persons are able to make effective use of this 
device, but it is found that previous visual acquaintance with 
a maze greatly facilitates the subsequent blindfold learning 
of it {32). 

3. The use of landmarks. The human subject gives defi- 
nite testimony of noticing certain parts of the correct path, 
and of experiencing great satisfaction when he reaches them. 
They become intermediate goals and he is able to build his 
path upon them as he does also upon the beginning and end 
of the maze. He learns parts of the maze in this way and 
enlarges the parts till they meet. The parts are learned as 
parts of the whole maze, and a general adjustment to the 
maze as a whole, built up in the early trials, serves as a 
framework into which the parts are fitted. First get a gen- 
eral adjustment to the maze as a whole, and then work out 
the parts, fitting them together into the whole. Such seems 
to be the procedure of either rats or men in learning a 
maze (^). 

The puzzle experiment with human subjects. In place of 
the simple puzzle-boxes used with animals, a mechanical 
puzzle is of suitable difficulty for the human adult. The 
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puzzle is to be taken seriously, and a “practice experiment 
made, the trials being repeated until the subject can manipu- 
late the puzzle quickly and uniformly with no errors or 
hitches in the performance. The experimenter notes the 
time required by the subject to take the pieces apart and 
observes his mode of attack, while the subject repots after 
each trial what he can remember of his efforts and difnciilties. 

The human subject’s first attack on a puzzle partakes largely 
of trial and error. Impulsively he tries one possible opening 
after another, sometimes following the same false lead repeat- 
edly, till, more or less by chance, the pieces come apart to 
his surprise and gratification. Some few individuals make a 
more deliberate attack and attempt to study out the puzzle 
without manipulation; but this apparently rational proce- 
dure seldom succeeds because the necessary three-dimensional 
movements of the pieces cannot be envisaged without ac- 
tual trial. Rational procedure consists mostly in following 
through the leads, checking off those that prove futile, and 
watching for radically new suggestions. 

In the second trial the subject may still be at a loss and 
proceed in the same haphazard manner as at fiist; but usually 
he has observed one or two helpful facts. He is most likely 
to have noticed at what part of the puzzle he was working 
when the accidental success occurred; for locations are about 
the easiest facts to observe— easiest for men as well as ani- 
mals. In the course of a few trials the subject eliminates 
many of the false leads and perhaps “sees into” the puzzle 
more or less clearly, though he may learn to manipulate the 
thing correctly without really knowing what happens. 

The insight that occurs in solving a three-dimensional 
puzzle is mostly of the hindsight variety. It need not be at 
all profound to be useful in solving the immediate problem. 
The more profound it is the wider is its sphere of possible 
application. One interesting question is whether skill in 
manipulating an object is acquired by observation. When 
the subject first succeeds in solving one of these mechanical 
puzzles his manipulation is awkward, but he acquires skill by 
repeated trials. Sometimes he reports noticing some charac- 
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teristic of the puzzle and being helped by this observation in 
his efforts to handle the puzzle smoothly and quickly. An 
instance is recorded in Fig. 6o. To assert that all skill is 
gained by observation and that all learning is accomplished 
by observation is however going pretty far— much beyond 
the evidence now available. 


In understanding and handling mechanical things man’s 
superiority to animals is very great. His hands are more 
suited for deft manipulation and, what is still more impor- 
tant, his power of observation is greater. He sees the rela- 
tions of mechanical things much more clearly. Such prob- 
lems as a door button or a jointed stick would offer no diffi- 
culty to an adult or half-grown child. Yet even in the 
peculiarly human field of mechanics man seems to have no 
knowledge apart from experience. The young child, fond 
as he is of manipulation, does not see into the properties of 
things at first ( 14 ). Even the simplest mechanical problem, 


Fig. 60.— (Data from Ruger, 26.) Learning curve of a human subject 
in mastering a mechanical puzzle. The trials are arranged in their order 
from left to right, the time taken in each trial being indicated by the 
height of the curve above the base line. Improvement is shown by the 
gradual descent of the curve. At the point X the subject observed some- 
thing about the puzzle that he had not noticed before and studied it out 
carefully, so increasing his time for this one trial but permanently better- 
ing his performance. 


Number of trials 
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like taking his coat from a hook, is beyond him till he has 
experimented with it. He learns by “experience, which 
means manipulation combined with observation. By trial 
and error combined with hindsight he builds up a knowl- 
edge of mechanical things and becomes able to attack new 
mechanical problems with some degree of foresight. 

Not only mechanical things but even social requirements 
are learned by the child through trial and error combined 
with observation, as we saw in the case of the group code 
of ethics (p. 183). After acquiring a fund of knowledge of 
these matters he is able to proceed with some foresight. 

Summary of differences between human and animal fram- 
ing. The main points of human superiority, so far as revealed 
by our comparison, seem to be the following. 

1. Man is a better observer; he observes many character- 
istics of things, people and situations that lie beyond the 
animal’s scope. 

2. Adan uses more deliberation, management and control 
in attacking a problem. 

3. Man makes great use of names, numbers and in general 

of language in learning. u- 1 u 

4. Partly by aid of language, man is able to think about 

problems even when the materials are not before him. After 
struggling vainly with a puzzle, a subject has been knovs-n to 
reach a solution while lying in bed the next morning. Idea- 
tion, the thinking of things that are not present to the senses 
at the moment, is doubtless much more highly developed in 
man than in any other animal. 

THE LEARNING OF COMPLEX ACTIVITIES 

We should fall far short of doing justice to human learn- 
ing if we limited our survey to problems which can be mas- 
tered in a few trials. Piloting an airplane, playing a violin or 
any occupation in which master workmen, virtuosos and 
“aces” occur by the fortunate combination of natural apti- 
tude and intensive practice, should be examined with the 
object of discovering what these experts really learn and by 
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what process they reach their high level of mastery. Such 
studies have been made of telegraphy and typewriting. 

Higher units of performance. A student of telegraphy 
was tested once a week to determine how rapidly he could 
send a message, and how rapidly he could receive a message 
by listening to the clicks of the sounder. The number of 
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Fig. 6r.— (Bryan & Harter, j.) Learning curves of a student of telegra- 
phy. The height of a curve above the base line shows the number of 
letters sent or received per minute. A rise of the curve here denotes im- 
provement. 

letters sent or received per minute increased rapidly in the 
first few \veeks and then more and more slowly, giving a 
typical learning curve. 

The curve for sending, aside from minor irregularities, 
rose in a single broad sweep and flattened out near the 
“physiological limit,” the limit of what the nerves and mus- 
cles of this individual could perform.^ The receiving curve 
rose more slowly than the sending curve and flattened out 
after four months of practice, with little further improve- 
ment during the next two months— a discouraging period for 

good example of the physiological , limit is seen in the hundred-yard 
dash, since apparently no one can lower the record much below ten sec- 
onds. Any given individuaFs limit may of course be far above this. 
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the student, for he seemed to have reached his limit before 
coming up to the commercial standard. Many learners drop 
out at this stage. But this particular student, persisting, 
found his curve making a fresh sweep upward. It went up 
rapidly for several months and before it again flattened out 
at a higher level it had brought him well above the minimum 
standard for regular employment. 

Such a flat stretch in a learning curve followed by a second 
rise-such a period of httle or no improvement followed by 
rapid improvement— is called a “plateau. Sometimes due to 
mere discouragement or carelessness, it often has a deeper 
cause. It may represent a true physiological limit for the act 
as it is being performed,, and the subsequent rise to a higher 
level is then the result of improved methods. 

It was found that the telegrapher acquires skill by improv- 
ing his methods more than by simply speeding up his move- 
ments. At first he learns the letters in terms of dots and 
dashes. Each letter, in sending, is a little pattern of finger 
movements on the telegraph key, while in receiving it is a 
pattern of clicks from the sounder. When he has learned 
these little patterns, he is able to send and receive, though 
very slowly. In sending he spells out the words to himself 
and writes each letter as a separate act. In receiving, at this 
early stage, he dissects each letter pattern out of the con- 
tinuous series of clicks coming to him from the sounder. 
With practice the letter patterns become so familiar that he 
goes through this spelling process easily, and concludes that 
he has mastered the technique and needs only to put on 
speed. 

But not at all! He has acquired only a small part of the 
expert’s technique. He has the “letter habits” but scarcely 
dreams of the possibility of “word habits.” These emerge 
with further practice. The rhythmical pattern of a whole 
word becomes a familiar unit. No longer is the word spelled 
out in sending and laboriously dug out letter by letter in 
receiving; you simply think the word “train,” and your 
finger taps it out as a complete pattern; or, in receiving, you 
recognize the characteristic pattern of a long series of clicks. 
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A few much-used words first become units to the learner, 
then more and longer words, till he possesses a large vocabu- 
lary of familiar word patterns. He finds this method of 
word patterns wonderfully superior to the spelling-out 
method. He does not even stop with word patterns, but 
acquires a similar control over familiar phrases (j). 

It is much the same in learning to typewrite. First you 



which there is more rapid improvement for a time. 

learn your keyboard and where and with what finger to 
strike each separate letter. W'hen the letter-strilfing move- 
ments have become easy and sure, you have reached the 
“letter habit stage,” in which you spell out each word to 
yourself as you write it. With further practice you become 
able to write any familiar word without spelling it, by an 
integrated pattern of finger movements. You write mostly 
by word units, and in part even by phrase units; and these 
“higher units” give speed, smoothness and accuracy of per- 
formance is). In telegraphy and typewriting, it is almost 
inevitable that the learner should master the letters before 
advancing to the higher units. But in learning to read, chil- 
dren can start with whole words or phrases, mastering the 




322 LEARNING 

higher units first and proceeding later to analysis of the larger 

into smaller units. . 

Practice does not necessarily make perfect. The higher 
levels of skill are not reached by half-hearted performance, 
no matter how often repeated. Monotonous repetition am- 
ply makes the lower-level procedure more automatic. The 
only escape to the higher levels comes in moments of intense 
interest and absorption in an activity. It was in such mo- 
ments that the typewriting learner hit upon his word pat- 
In the ordinary day’s work, we have no clear indication 
how well we are doing, no learning curve shows our prog- 
ress, and we are satisfied if we get through the day easily 
and without much criticism. Consequently we reach only 
a moderate level of skill, nowhere near our physiological 
limit, and never acquire really expert technique. This is as 
true of the brain worker as of the manual laborer. Evidently 
motivation— to which topic we will come in a few chapters— 
is as important a factor in human learning as in that of the 
laboratory animal. The psychologist can supply motivation 
for his white rats more effectively than is usually done in 
human affairs. 

essentials of the learning process 

No single theory of learning would command the uni- 
versal assent of psychologists at the present time. Approach- 
ing the subject from different sides they are impressed with 
different aspects of the process. 

Association by contiguity. This famous old law stated that 
two ideas become connected by virtue of being experienced 
together. It is better put in a negative form; two ideas do 
not become associated except by being experienced together. 
Two “ideas” such as a person’s name and face do not become 
associated in your mind except when you experience them 
at the same time. Even then they do not always become 
associated. Contiguity is not enough (p- 333 )- 
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Repetition. Another old law is that of use md disuse: an 
act is strengthened by use and weakened by disuse. Subor- 
dinate to this are the laws of frequency, recency and inten- 
sity ox vividness. In stimulus-response terms they state that 
the more frequently, the more recently, and the more in- 
tensely a given stimulus-response unit has been used or exer- 
cised, the stronger it is and the readier for action. These 
laws fit well into our general conception of learning as the 
development of the individual through his own activity. 

Of late years, many attacks have been made on the assump- 
tion that frequency, or repetition, is of itself favorable to 
learning. To be sure, the conditioned reflex is established 
only by dint of repetition, but it is also extinguished by repe- 
tition without the natural stimulus. The truth may be that 
repetition by itself neither strengthens nor weakens an act, 
but simply affords other factors a chance to exert their favor- 
able or unfavorable influence. Accordingly it has been pro- 
posed that the way to break an undesirable habit is not to 
avoid repeating it, but to repeat it persistently and in cold 
blood. In line with this suggestion, the habit of writing “hte” 
for “the” on the typewriter has actually been eradicated by 
writing “hte” several hundred times, always with the thought 
that an error was being committed. Some success has even 
been achieved in curing stutterers by requiring them to prac- 
tice voluntary stuttering that shall reproduce exactly their 
own involuntary stuttering. The hypothesis is evidently 
better than it appears at first thought {S). 

Reward and punishment. Learning cannot be explained 
by repetition alone. In most instances of learning the factor 
of reward or punishment is clearly present. The food at the 
end of the maze, the electric shock in a blind alley, are fac- 
tors of proved importance. Simple delay in a blind alley is 
punishment, as shown by the animal’s selection of the shorter 
of two alternative routes. In human maze experiments, the 
mere success or failure in quickly reaching the goal are suffi- 
cient incentives. In establishing a conditioned salivary re- 
sponse, the food is reward, and in extinguishing the same 
response the absence of food amounts to punishment. Thus 




324 LEARNING 

reward and punishment play as important a part in condition- 
ing as in trial and error learning. i j u 

We should not forget, however, that the rat learned the 
maze as a locality even when there was no food in the food 
box. What is the reward of mere exploration? Is knowing 
the locality-or adjustment to the environment-entitled to be 
called a reward? It certainly means freedom from timidity 
and uncertainty, and it means readiness for action in that 
locality. It means freedom to lie down and sleep if there is 
no call for action. Even negative adaptation is a reward, 
since it means freedom from unnecessary activity. Ease and 
readiness are certainly to be counted among the fundamental 
rewards. In one form or another, it would appear, reward 
and punishment are always present whenever any learning 
takes place. 

Pattern forming. The higher units in telegraphy and type- 
writing, the rat’s smooth run through a well-learned maze, 
the sequence of phases in the conditioned response-such pat- 
terns are found in all learned activities. In the learning of a 
performance, the action pattern is at first a mere frame- 
work— an orientation towards the goal— but it develops by 
incorporating parts into this framework. There is first a 
rather vague adjustment to the situation as a whole, and 
later, one by one, the various parts of the situation are found 
and located within the whole. Such a phrase as “fitting parts 
into a framework” conveys a true picture of the learning 
process. 

Learning by observation. The importance of this factor has 
been sufiiciently emphasized. If we ask what the individual 
learns, the answer is, “the situation and the things in it.” He 
learns by using his senses and being impressed with the char- 
acteristics of the situation as he explores it and with the char- 
acteristics of objects as he manipulates them. 

Motor learning. The proper movements may follow as a 
matter of course as soon as the situation is observed. Once 
the rat has been impressed with the blind-alley character of 
a certain passage, he keeps out of that passage without having 
to learn any new movements. If he has learned the path to 
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the food box, he does not have to learn also the sequence of 
movements required to follow that path. So far, we need 
not assume any motor learning. But when the rat runs the 
same maze many times, his run takes on a speed and smooth- 
ness that suggest a learned motor sequence. Man executes 
complex combinations of movement that run olf almost auto- 
matically, once they get started. Speech movements are a 
good example. Man also executes simultaneous combina- 
tions of movements, movements of both hands, for example, 
that appear to work automatically. All these motor patterns 
may depend on observation in the first instance, but con- 
tinued use seems to integrate them so closely in the nervous 
system that they get along with only a minimum of observa- 
tional control. 

We may believe, then, that there are two kinds of learn- 
ing: by observing objects and by combining movements. 

Summary of the chapter. Summaries of parts of the chap- 
ter have been given on pages 306, 310, and 318. The learning 
of many varied problems, by animals, children and adults, 
shows a good measure' of similarity throughout. A novel 
situation must be explored and things in it manipulated, in 
order to be learned. Trial and error, in this sense, is always 
necessary. But the learner observes while exploring and 
manipulating, so becoming acquainted with things by hind- 
sight and building up through such experience the basis for 
foresight in attacking subsequent problems. Man surpasses 
animals in observation, management, and the use of linguistic 
and ideational aids in learning. Human skill depends largely 
on the combination of smaller acts into higher units. The 
conditioned reflex turns out to be, not a mere attachment of 
an old response to a new stimulus, but a pattern of action 
adjusted to the character of a particular situation. 
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’HEN the poets sing of the pleasures of memory, or 
sometimes of the. terrors of memory, they are point- 
ing to a human ability which is truly remarkable. The en- 
joyment of a fine vacation outlasts the trip itself indefinitely. 
To some extent, not completely of course, you can live your 
experiences over again and enjoy them a second time or a 
hundredth time. The friends of your earlier years are not 
wholly lost, for they come back to you in memory; and 
when old friends come together in reality their conversation 
is sure to bring back the old days. 

An interest in practical efficiency as well as in the enjoy- 
ment of life would prompt the psychologist to undertake a 
serious study of memory. So much depends on a good 
memory in all walks of life, and especially in brain work, 
that it is no wonder students and business and professional 
men become worried about their memories and resort to 
memory-training courses in the hope of improvement. But 
just here scientific study is of great practical value, and the 
best way to go about improving one’s memory is to know 
the facts and laws of memory. 

In defining memory, we should first repeat what has been 
said before, that this noun is properly a verb. The real fact 
is “remembering.” How does remembering differ from 
thinking.? Both make use of past experience. Suppose that 
a problem— let us say a conundrum— is put to two persons, 
one of whom has heard it before and remembers the answer, 
while the other has to think it out. The latter uses past 
experience, putting two and two together to build up a solu- 


MEMORY 


329 


tion, but the former has a ready-made answer, derived di- 
rectly from past experience. Memory :, then, is a dkect use 
of what has been learned, while ^hinking is an indirect use 
of what has been learned] Rememberi ng, is performing a 
previously learned act, while ^linking is doing something 


partially nevw 

The study of memory obviously is part of the general topic 
of learning. The same laws should hold good in memorizing 
and reciting a poem as in running a maze, performing a skilled 
act, or acquiring and executing a conditioned response. 

Division of the subject There are two ways of remember- 
ing: recall and recognition. Recall consists in revi ving an 
experien ce or in rep r oducing previously learned material, 
whether this material be an incident, a fact, or an action. 
Recogniti oti consists in knowing an object that has been 
experienc ed, in being acquainted with an object now because 
you previously became acquainted with it. You sometimes 
recognize a person without being able to recall when and 
where you have seen him. |More can usually be recognized 
than can be recalled- Faces are recognized more easily than 
they can be recalled; and often a name cannot be recalled and 
yet is confidently recognized when heard. Yet sometimes 
you recall a name correctly, but think you have not got it 
right;{Jere you recall without recognizing!^ More than once 
it has happened that a writer or musical composer has unin- 
tentionally plagiarized the work of another, by reproducing 
what he has read or heard without recognizing it. Recall 
and recognition are thus different enough to warrant separate 
consideration. 

(Remembering proves previous learning; and it proves also 
that what was learned has been retained during the interval 
between learning and remembering We have then four 
main subtopics under the general head of memory: Learn- 
ing, Retention, Recall, Recognition. 
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MEMORIZING, OR INTENTIONAL LEARNING 

In a typical meinoTy experiment^ the subject first memo- 
rizes certain material; then an interval, longer or shorter, 
elapses during which he has nothing to do with this mate- 
rial; and finally his memory of this material is tested. Sche- 
matically: 

Learning .... (Retention) .... Remembering 

So far as possible, all the conditions — such as kind of mate- 
rial, length of lesson, rate of presentation, state and attitude 
of the learner — are under control. Xhe material must at first 
be unfamiliar, partially at least, so that the subject will have 
something to learn. Wholly unfamiliar material can scarcely 
be found. Much use is made of relatively meaningless ma- 
terial, such as nonsense syllables, nonsense drawings, or arbi- 
trary lists of words or numbers, but all kinds of material have 
been used in one experiment or another. The experimenter’s 
purpose is to discover exactly what the subject learns and 
how he learns. 

Thp immediate memory span. One of the simplest memory 
experiments consists in presenting lists of numbers, and dis- 
covering how long a list the subject can reproduce perfectly 
after one presentation. Lists of increasing length are used: 

518 

329*5 

70461 

927358 

4016372 

24971306 

176028395 

6381470259 

85079153624 

082649138574 

Several lists of each length should be tried, in order to allow 
for slips and flukes. An individual may have no trouble with 
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three, four or five numbers and may succeed every time with 
six and seven, and usually with eight, but only seldom with 
the longer lists. His “immediate memory span for digits” 
would then be approximately seven, about the average for a 
college student. Children of four to six years have a span of 
about four digits, and the average increases gradually up to 
the age of eighteen. It increases also with practic^ 

Memorizing of longer lessons. If the list of numbers to be 
memorized exceeds the memory span, several readings are 
necessary before it can be recited. Of course!— but it is 
really rather strange. Suppose your memory span is eight 
digits; why should you not be able to hold eight digits while 
reading another eight, and then recite the whole sixteen, 
after a single reading? There is some sort of interferenc e . 
Grasping the second handful, or span of digits, loosens your 
hold on the first handful. We have here an important ele- 
mentary fact of memorizing. 

Another elementary fact comes to light if you go over the 
long list time after time. Though for a while it seems be- 
yond your power, with repetitio n it becomes more and more 
familiar till finally it can be recited without error. 

26013642819476890127 

Mere repetition, however, does not describe the process of 
intelligent memorizing. The learner is very much on the 
alert. Suppose he has a list of twenty digits to memorize. 
As he wades into the long list and finds himself getting out 
of his depth, he grasps at anything to help. He does not 
simply take the numbers as they come but looks for ^oups 
that will hang together. Any familiar group, such as the 
sequence 1492, he hails with joy. Even if he finds no spe- 
cially easy spots, he at least notes the loc ati ons of certain 
numbers and groups in the list, and he notes similarities and 
other rela tionships that tie the different parts of the list 
together. 

This process of memorizing conforms very well to the for- 
mula suggested by maze learning-^tting parts into a frame- 
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work.”,': ■ ki memorizing a list, the learner starts with a gen- 
eral impression of its length and make-up, and he proceeds 
to find parts and to locate them in his framework. The be- 
ginning and end of the list, where locating is easy, are usually 
learned first, but landmarks are soon found in the middle alsaj 
The mastered portions grow and finally unite. 

Lists of nonsense syllables, such as 

wok pam zut bip seg ron taz vis lub mer koj yad 

are usually learned by grouping, by observing similarities and 
contrasts, and by reading meaning into the single syllables or 
their combinations. Often the subject accents the first syl- 
lable of each pair, and finds that the rhythm thus introduced 
aids in memorizing. Many are the devices hit upon, and 
some of them work better than others, but they all reveal the 
yiearner as actively searching for combinations that shall be 
"familiar, meaningful,, or somehow characteristic, and thus 
useful in tying the items together, and in transforming the 
list from an amorphous mass into a well-articulated pattern^! 

Different types of memorizing. The learner’s line of attack 
differs according to the particular test that is later to be made 
of his memory. Suppose an experiment is conducted by the 
method of “paired associates.” The subject is handed a list 


of paired words, such as 


soprano 

. emblem 

grassy 

.concise 

nothing 

.ginger 

faraway 

. kettle 

shadow 

. next 

mercy 

. scrub 

hilltop 

. internal 

recite 

. shoestring 

narrative . . . . 

. thunder 

seldom 

. harbor 

j W 

.eagle 

windy 

. occupy 

squirm 

. hobby 

balloon 

. multiply 
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necktie . . , 
supple ... 
obey ..... 
broken .... 
spellbound 
desert 

He must learn to answer with the second word of each pair 
when the first word of that pair is given. The way he learns 
this lesson is to take each pair as a unit and look for some- 
thing in it to bind it together— the mere swing or rhythm of 
the two words, or some connection of meaning. Perhaps the 
pair suggests a scene or action, however bizarre. A pair that 
gives a laugh is easy. A few readings fix most of the pairs. 

But suppose the experimenter now springs a surprise, by 
asking the subject to recite the pairs in order. The subject 
fails almost completely, and protests that the test is not fair, 
since he has paid no attention to the order, but only to each 
pair by itself. Had he expected to recite the whole list, he 
would have noted relationships between one pair and another, 
and perhaps woven them into a continued story. The sub- 
ject’s failure in this last test shows that^ere “contiguity” 
does not suffice to establish connection^ The adjacent pairs 
were contiguous enough, but the learner did not bind them 
together. The two words composing each single pair, be- 
sides being contiguous, were understood to belong together, 
and the learner looked for something to hold the pair to- 
gether. (i,earning a pair consists essentially in finding some 
unity in ifi 

The memorizing of a connected passage of prose or verse 
is greatly assisted by the familiar word-sequences and by 
the meaning of the whole. As a result, the passage is learned 
in a fraction of the time needed to memorize the same num- 
ber of disconnected words. No one in his senses would try 
to memorize meaningful material by mere rote. To fix 
in mind the sense of a passage, the essential thing is to get 
the sense. If the main idea is clearly seen in the first read- 
ing, that main idea is already learned, though further read- 


unlikely 

westbound 

inch 

relish 

ferment 

expect 
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ings may be necessary to fit the subordinate thoughts into 
the main thought. 
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ment have been worked out that may greatly assist one in 
learning a long and difficult lesson. The problem has been 
approached from the angle of economy. Suppose a certain 
amount of time is allowed for the study of a lesson, how can 
this time be best utilized.^ 

The first principle of economy has already been suffi- 
ciently emphasized: observ ant study, directed toward the 
finding and organizing of. significant .facts, is much more 
efficie nt than mere dull repetition. 

The value of recitation in memorizing. “Recitation” here 
means reciting to oneself. After the learner has read his 
lesson once or twice, let him attempt to recite it, prompting 
himself when he is stuck. The question is whether this 
active method of study economizes time, and whether it fixes 
the lesson durably in memory. The matter has been thor- 
oughly tested and the answer is unequivocally in favor of 
recitation. The results of one series of experiments on this 
matter are summarized in the adjoining table (p. 335 ). 

Two facts stand out from the table: (a) Reading down the 
columns, we see that recitation was always an advantage, 
(b) The advantage was present in the test conducted four 
hours after study as well as in the test immediately following 
the study. Recitation favors permanent memory. 

What is the advantage of recitation.? For one thing, it is 
(ipore stimulating than the continued re-reading of the same 
lessoi^ The latter procedure easily degenerates into a mean- 
ingless reading of the words which contributes very little 
toward learning the sense of a passage. Each recitation 
shows you what you already know and what still demands 
close attention. ItGiakes you more observanti 
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THE VALUE OF RECITATION IN MEMORIZING (7) 

Material Studied 16 nonsense 5 short biographies, 

syllables totaling about 

1 70 words 

Perce 72 t Rememhei^ed Percejzt Refnembered 


Distributiozi of 

Immedi- 

After 

hmiedi- 

After 

LearnmgTime 

ately 

4 Hours 

ately 

4 Hours 

All time devoted to 

reading 

% of time devoted to 

35 

15 

35 

16 

recitation 

50 

26 

37 

19 

% of time devoted to 

recitation 

54 

28 

41 

25 

% of time devoted to 

recitation 

57 

37 

42 

26 

% of time devoted to 

recitation 

74 

48 

42 

26 

The time devoted to study was in all cases 

9 minutes, and this 


time was divided between reading and recitation in different pro- 
portions as stated at the left. Reading down the first column of 
numbers, we find that when nonsense syllables were studied and 
the test was conducted immediately after the close of the study 
period, 35 percent were remembered when all the study time had 
been devoted to reading, 50 percent when the last % the study 
time had been devoted to recitation; and so on. The next column 
shows the percents remembered four hours after the study period. 
Each subject in this experiment had before him a sheet of paper 
containing the lesson to be studied, and simply read till he got the 
signal to recite, when he started reciting to himself, consulting the 
paper as often as necessary, and proceeded thus till the end of the 
study period. The subjects in this particular experiment were 
eighth grade children; adult subjects gave the same general results. 

Continued re-reading does not at once give you the joy 
of success nor the pain of failure. Recitation (Applies reward 
and punishment earlier in the gam^. 

(I£ attempted too soon, recitation of course wastes tim^ 
The material should first be explored to see what it con- 
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tains. Then take a chance at recitation. So you find out 
more about the material, just as you learn about a mechanical 
puzzle by observantly manipulating it. 

One form of recitation, especially valuable when the sub- 
stance rather than the words of a passage is to be learned, 
consists in outlining the thought after a single reading. 
A second reading can be used to fit the details into the out- 
line. 

Spaced and unspaced repetition. Another question on the 
economical management of learning; Is it better to study a 
lesson without interruption till it is mastered, or to review it 
at intervals.? This question also has received a fairly definite 
answer from the experimenters. 

Spaced re peti tions are more effect ive than unspaced, pro- 
vided the l esson is a long one. You can memorize a list of 
1 2 digits more quickly by keeping right at it till it is learned, 
but with a list of 20 or more it is economical to allow at 
least a lo-minute interval between readings, and a 24-hour 
interval is fully as good {12, 77). Undoubtedly, in memo- 
rizing a long poem or speech, you would get bett er value 
for time spent by giving it one or two readings a day than 
if you attempted to finish the job at a single sitting. 

Spaced study also fix es the matter more durably. Every 
student knows that continuous cramming just before an ex- 
amination, while it may accomplish its immediate purpose, 
yields little permanent knowledge. 

When we say that spaced repetitions give the best results 
in memorizing, we do not mean that study should be in 
short periods with intervals of rest. The probability, since 
most students consume some time in getting “warmed up” to 
study, is that fairly long periods of consecutive study will 
yield larger returns than the same amount of time divided 
into many short periods. What we have been saying here 
is simply that repetition of the same material fixes it better 
in memory, when an interval elapses between the repetitions. 

Whole versus part learning. In memorizing a long lesson, 
is it more economical to divide it into parts, and study each 
part by itself till mastered, or to keep the lesson entire and 
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always go through the whole thing? Most of us would 
probably guess that study part by part would be better, but 
experimenta l res ul t s h ave usually been in favor of study of 
the whole. 

If you had to memorize 240 lines of a poem, you would 
certainly be inclined to learn a part at a time; but notice the 
following experiment. A young man took two passages of 
this length, both from the same poem, and studied one by 
the whole method, the other by the part method, in sittings 
of about thirty-five minutes each day. His results appear in 
the table. 


LEARNING PASSAGES OF 240 LINES, BY WHOLE AND PART 
METHODS ( 18 ) 



Number 

Total Number 


of Days 

of Minutes 

Method of Study 

30 lines memorized per day; 
then whole reviewed till it 

Required 

Required 

could be recited 

3 readings of whole per day 

12 

431 

till it could be recited 

10 

00 


In this experiment, the whole method gave an economy 
of 83 minutes, or about 20 percent, over the part method. 
Other similar experiments have given smaller differences, and 
sometimes the advantage has been with the part method. 
Sometimes, we should add, spaced learning has been found 
less economical than unspaced. 

|These contradictions in the experimental results warn us 
against accepting either spaced learning or whole learning as 
necessarily advantageous under all circumstances. Rather, 
we should analyze out the factors of advantage in each 
method, and govern ourselves accordingl)^ Among the fac- 
tors involved are the following four: 

I. The factor of interest and confidence. This is on the 
side of part learning, especially with beginnei^ who soon feel 
out of their depth in a long lesson, and lose hope of ever 
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learning it as a whole. This factor is also often on the side 
of unspaced as against spaced learning, when there are reci- 
tations to keep up the interest; for when the learner sees he 
is getting ahead, he would rather keep right on than wait for 
another day to finish. 

2 . The factor of recency, of “striking while the iron is 
hot.” When an act has just been successfully performed it 
can easily be repeated, and when a fact has just been observed 
it can readily be put to use. This factor is clearly on the 
side of unspaced learning. 

3 . The factor of m e aning , outlining and broad rela tion- 
ships. This is on the side of whole learning, for it is when 
you are going through the whole that you catch its general 
drift and see the connections of the several parts and their 
places in the whole. Even if you incline to the part method, 
one careful reading of the whole is probably the best way 
to begin. So you can locate the parts that call for minute 
examination. 

4 . The factor of “growth through activity .” This is(pn 
the side of spaced leamingit The muscles certainly profit 
more from exercise with intervals of rest than by a large 
amount of continuous exercise, and no athlete would think 
for a moment of training for a contest by “cramming” for 
it. The brain, apparently, obeys the same law as the muscles, 
and for that reason spaced learning gives more durable results 
than unspaced. 

In practice you need to follow principles rather than me- 
chanical rules. You need to exercise some freedom in ap- 
plying the results of experiment. If you have a great deal 
of memorizing to do— whether verbatim or for substance 
only— spaced whole study is a good general principle. But 
you should feel perfectly free to interrupt this regular pro- 
cedure and concentrate for a time on some detail that can 
be mastered by a little intensive work. Some poise and skill 
are needed to handle the whole method efficiently. Anyone 
who finds the part method so much more comfortable that 
he prefers it at all odds should at least divide the material into 
fairly large parts, much larger than his memory span. If 
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you can recite two lines of a poem after a single reading, it 
will do you little good to keep on reciting this bit time after 
time. It would be much better to make four lines the unit. 
Even if you prefer the part method, it is best to begin with 
one or two careful readings of the whole and to review the 
whole occasionally, so providing a total framework into 
which the parts will fit as they are mastered. 

The will to learn. What we have been examining is inten- 
tional memorizing, with the “will to learn” strongly aroused. 
The assertion has sometimes been made that the will to learn 
is necessary if any learning is to be accomplished. W e must 
look into this matter, for it has an important bearing on the 
whole question of the process of learning. 

There is a famous incident that occurred in a Swiss psy- 
chological laboratory, when a foreign student was supposed 
to be memorizing a list of nonsense syllables. After the list 
had been passed before him many times without his giving 
the expected signal that he was ready to recite, the experi- 
menter remarked that he seemed to be having trouble in 
memorizing the syllables. “Oh! I didn’t understand that I 
was to learn them,” he said, and it was found that, in fact, 
he had made almost no progress towards learning the list. 
He had been observing the separate syllables, with no effort 
to connect them into a series. 

The experiment described a few pages back on “paired 
associates” is another case in point. The subjects memorized 
the pairs, but made no effort to connect the pairs in order, 
and consequently were not able later to remember the order 
of the pairs. 

■S imil ar emeriments on the reliability of testimony have 
shown thatCme testimony of eye-witnesses is very unreliable 
except for facts that were definitely noted at the tim^ Enact 
a little scene before a class of unsuspecting students, and later 
quiz them on the facts that transpired before their eyes, and 
you get an astonishing amount of hazy and even false tes- 
timony. 

These results all emphasize the importance of the will to 
learn. But there is another side to the question. An event 
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occurs before our eyes, and we notice certain facts, not with 
any intention of remembering them later, but simply because 
they arouse our interest; but later we recall these facts with 
great sureness. We hear a tune time after time, and come 
to be able to sing it ourselves, without ever having attempted 
to memorize it. Certainly the little child learns much in his 
play and in watching people and things, though with no 
defoite intention of learning. 

^hat is the difference between the case where the will to 
learn is necessary and the case where it is unnecessary? In 
the one case the fact would not be observed, nor would the 
act be performed, except for the desire to learn it for future 
use, whereas in the other case the fact is observed or the act 
performed for some other reason. In both cases the learn- 
ing consists in observing the fact or performing the act— per- 
forming it observantly^ 

RETENTION 

So far we have been considering the process of learning, 
or “committing to memory.” We come now to the second 
of the four main divisions of the subject and ask how we re- 
tain what we have learned. Retaining is certainly not a con- 
tinued repetition of the learned performance. The boy who 
has learned to say the multiplication table, and also to turn 
a handspring, does not have to keep on performing these acts 
“unconsciously” in order to_ retain them. He retains them 
even while sound asleep. /Retention is an inactive state of 
the learned performance. What is retained during the in- 
active state must be something in the way of structured Ac- 
tivity has left behind it some modified structure of the or- 
ganism, mostly modified brain structure. This modified 
structure is often called the memory trace. We do not know 
the exact nature of this trace, since we cannot observe it 
directly, but we have a right to assume that every process 
of learning leaves behind it some slight change in the brain 
structure which persists, for a time at least, and makes it pos- 
sible later to remember what has been learned. We need 
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not assume the memory trace to persist forever. It may die 
out gradually with the result that what was once learned is 
finally forgotten. 

But is anything once learned ever completely forgotten 
and lost? Some say no, being strongly impressed by the oc- 
casional recovery of memories that were thought to be gone 
forever. Experiences of early childhood have sometimes 
been recovered after a long and devious search. Persons in 
a fever have been known to speak the language of their 
childhood which in their normal state they could not re- 
member at all. Such facts have been generalized into the 
extravagant statement that nothing once known is ever for- 
gotten. For it is an extravagant statement. It would mean 
that all the lessons you ever learned, all the stories you ever 
read, all the faces, scenes and happenings that ever attracted 
your attention are still retained and could be recalled if only 
the right means were taken to revive them. There is no evi- 
dence for any such extreme view. 

How to observe and measure retention. Since we cannot 
see the memory trace, our only evidence of retention is 
obtained from the fact that what has been learned can be 
remembered after an interval. You can prove that you 
remember a lesson in three ways. You can recall the con- 
tent of the lesson, as in the “essay type” of examination. 
You can recognize statements taken from the lesson, and 
distinguish them from statements not contained in the lesson, 
as in the “true-false” examination. These two methods are 
often used in testing retention. There is a third, less obvious 
method, called the relearning method. If some time ago you 
memorized certain stanzas of a poem, it may be that you 
cannot now recall any of the lines; it may be you cannot 
even recognize or identify the stanzas you once learned; but 
you may find that you can now learn certain stanzas quite 
easily, because you are relearning what you learned before. 
If it took you lo minutes to memorize a stanza originally, 
and now takes you only 8 minutes to relearn it, retention 
is responsible for a saving of 2 minutes in relearning. The 
labor of relearning has been reduced by 20 percent through 
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retention of the effects of the former learning, and the Mr 
tend on, as mea sured. ..by. the_j:ggz?z&„ amounts to 20 percent. 

“curve of forgetting,” was first 
; ofeame'd the relearning method and later verified by use 
: of the recall and recognition methods. The curve shows a 
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Fig. 63.~(Ebbinghaus, y, and Boreas, 5.) The curve of forgetting, or 
curve of retention. Lists of nonsense syllables were memorized, laid aside, 
and relearned after the stated intervals. The percent retained was meas- 
ured by the saving in relearning. The Ebbinghaus curve (Ebb) is from 
one practiced subject who learned many lists; the Boreas curve (Bor) is 
the average from 20 students, each learning and relearning one list for each 
interval. While the Boreas curve show’^s much slower forgetting than that 
of Ebbinghaus, both curves have the same general course. 


I gradual loss of retention with the lapse of time. But the rate 
j of fpi^etting is not constant; rather, it is rapid at &st, i mme- 
j diately after the end of the learning, and becomes slower and 


i slower. 

‘ ^hough the general shape of the curve is well established 
; by numerous experiments, the absolute speed of forgetting 



varies enormously in different cases, (a) One individual 
forgets more rapidly than anoth er, (b) Material that has 
been “overlearnecj ” i-e., studied beyond the point where it 
can barely be recited without error, j; forgotten more slowly, 
(c) Most important of all, meaningful m aterial, besides being 
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much more qujckly learned than nonsense material, is much ; 
more slowly forgotten. . Nonsense material, barely learned, is 
almost entirely lost by the end of four months, but poetry, 
barely learned, has shown a perceptible retention after 
twenty years. JVIaterial^that is both meaningful and greatly 
“overlearned” may stick almost indefinitely with little ap- 
par ent loss. A student who had practiced on the typewriter 
for two hundred hours, and then dropped it entirely for a 
year, recovered all the lost ground in less than an hour of 
fresh practice, so showing a retention of over 99 percent. 

The causes of forg et t i n g. Forgetting cannot be due to the 
mere lapse of time. It is not time, but only what occurs in 
time, that produces effects. Nor can the mere disuse or 
inactivity of any structure be supposed to have any effect. 
It must be a process of some sort which weakens the memory 
trace. Two quite different processes suggest themselves, 
and psychologists are not agreed as to which is the more im- 
portant. There are, in fact, two theories of forgetting. 

i. Atrojjhy throush disuse. Though mere inactivity of a 
structure is not a force or cause that could do anything to 
the structure, the memory trace, like any biological structure, 
needs to be kept alive and well nourished. A muscle cer- 
tainly loses strength and substance when it is inactive for a 
long time, as happens when a broken arm is kept in a splint. 
The inactive muscle loses out in the competition for nourish- 
ment that goes on all the time in the organism. When a 
muscle has just been active it is in a state that may be called 
“hungry.” It sucks up nourishment from the blood. It 
does not do this during prolonged inactivity but, on the con- 
trary, loses substance to the blood. So the muscle grows as 
the result of its activity and atrophies from disuse. There 
is no reason why the delicate brain structures built up in 
learning should be exempt from this general biological law. 

-2- Interference. In waking life we are continually chang- 
ing our activity. Every moment we do something different. 

If every act were controlled by its own small center in the 
brain, there would be no interference and no reason why the 
performance of one act should disturb the structure con- 
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ceriied in another act. But we know (p. 286) that the brain 

acts in wide-spreading patterns rather than in small, separate 
bits. The patterns used in different acts may overlap and 
coincide in part. Consequently there is a chance for inter- 
ference. The brain pattern built up in learning one act may 
be disturbed by the subsequent performance of another act— 


Hours after memorizing 

Fig. 64.— (van Ormer, 21 .) Retention in sleep and waking hours. The 
subjects, after memorizing lists of nonsense syllables, either went about 
their daily activities or else went to sleep as soon as possible and were 
awakened after a certain interval to relearn the lists. Forgetting was more 
rapid during waking hours than during sleep. 

especially, we may suppose, if the two acts are similar. The 
reasonableness of this theory can be brought home to us by 
trying to recall all the views we have seen during a trip 
through the mountains. One view seems to wash out an- 
other, leaving only a few outstanding ones in memory. 

As the two factors of disuse and interference are probably 
both real, we cannot hope to decide between them. Certain 
experiments do indicate the importance of interference. 

Slow forgetting during sleep. The results of one experi- 
ment are given in Fig. 64. Other experimenters have obtained 
similar results. appears that forgetting is more rapid dur- 
ing the day than during a night’s sleep, as if the activities of 





RETENTION 


345 


the day tended to disturb and obliterate the memory traces. 
This finding is subject to certain restrictions. First, it is 
barely ^ learned material that shows this effectjl^better learned 
material is remembered practically as well after eight hours 
of ordinary daytime activity as after eight hours of sleep. 
Probably, we may suppose, a strong trace resists interference 
where a weak trace would succumb, ^econd, so far as we 
know the interference disturbs only nenvly formed trace^ 
There is a very practical question here which has not been 
adequately attacked by experiment: Must the sleep follow 
immediately after the learning in order to have its beneficial 
effect on retention? Will a lesson learned immediately before 
retiring (or before becoming drowsy) be retained especially 
well? The evidence on this point is too scanty to warrant 
any practical rule. In deciding for himself, each individual 
would need to take account of his learning ability at different 
hours of the day. If one learns very slowly in the evening 
it would be poor economy to delay the important learning 
jobs till that time of day. A scheme that is probably good 
for many persons is to go over the lesson once in the evening 
and once more next morning, so combining the advantages 
of whole learning, spaced learning, sleep after learning, and 
early morning freshness. 

Retroactive inhihitinn . The term “inhibition” is used to 
mean the checking of one activity by another. It is prac- 
tically the same thing as interference. “Retroactive” means 
literally an influence of what follows on what precedes. In 
the strict sense any such influence is unthinkable, butjwhat 
is meant here is that the trace left behind by the earlier ac- 
tivity is impaired by a subsequent activity^ Since sleep after 
learning favors retention, we should expect that a few min- 
utes of “taking it easy” directly after learning a lesson would 
make for better retention than an equal period devoted to 
strenuous mental activity. Experiments show that such is 
the case. For example, the position of five chessmen on the 
board was examined for 15 seconds, and the following minute 
was spent in adding columns of figures. After this the sub- 
ject attempted to replace the chess pieces in their original 
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positions, but made 50 percent more errors than when he 
simply rested during the interval (20). In another experi- 
ment the subjects first memorized a list of 16 adjectives and 
then either (a) spent the next 20 minutes in reading humor- 
ous anecdotes, or else (b) first learned another similar list of 
adjectives and read anecdotes for the remainder of the 20 
minutes. At the end of this interval they attempted in both 
cases to recall the original list of adjectives; the score was 8 
words recalled after rest, but less than 4 recalled after work, 
on the average of 40 college students who served as subjects 
in this experiment. Retroactive inhibition lowered the re- 
tention by over 50 percent (13). Many similar experiments 
have been tried and on the whole they show more or less of 
retroactive inhibition, though sometimes the effect is very 
slight. The greatest loss of retention is obtained by shifting 
directly from one lesson to another consisting of very similar 
material. 

The practical inference is clear. It pays to relax for a few 
moments after intense study and let the learned material 
“soak in.” This expression, “soak in,” implies a theory which 
many psychologists are unwilling to accept. It is called the 
consolidation theory and the idea is that the process of form- 
ing a memory trace continues for a short ti me after the active 
learning ceases. For a few minutes after a trace is formed, 
it is young and tender and easily disturbed. If left undis- 
turbed it hardens or consolidates and can resist later interfer- 
ence. ^he objection raised to this theory is that it does not 
explain why very similar zctivitj after learning a lesson 
should exert the greatest amount of retroactive inhibition. It 
does not explain this fact, indeed, but it does explain why the 
disturbing activity needs to follow the lesson very promptly 
and it is not incompatible with the general interference 
theory, as that in turn is not inconsistent with the theory of 
atrophy through disuse. The difficulty in devising a crucial 
experiment to decide between these theories of retention may 
be that they are all true and not inconsistent with each other. 

Retroactive shock effect. If consolidation is a real process, 
it might be disturbed by a shock such as a blow on the head. 
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Instances like the following personal observation have been 
frequently reported. A young man, while out in the hills 
with some friends, fell from a tree upon his head, cutting the 
scalp and being knocked unconscious for a few moments. 
He soon recovered enough to walk the three miles to his 
home, conducting himself in a fairly normal manner, though 
in a sort of daze, from which he gradually emerged after 
some hours, with no memory of the walk home, nor of the 
fall from the tree, nor of a period of some fifteen minutes 
before the fall. The shock effect, then, was retroactive; it 
caused an amnesia (loss of memory) for events that happened 
just before the shock, as if it checked a process of consolida- 
tion. The amnesia for what happens during high fever, or 
during intoxication, may similarly be due to abnormal brain 
conditions preventing consolidation. 

Per sev eratio n. If you have been busy with certain mate- 
rial, it may “bob into your head” at odd moments a little 
later. A tune may persist in “running in your head” when 
you wish it would stop. Scenes from the day’s experience 
may flash before your “mind’s eye” as you lie in bed before 
going to sleep. Important news, submerged during strenuous 
mental work, emerges as soon as there is a moment of relaxa- 
tion. A recent activity that thus rea sser ts itself, without any 

£ parent cue or stimulus to , arouse it,Jsjsaid to “perseyerate.” 

ime persons are much more subject to this perseveration 
than others) 

The tendency of mterrupted activities to per sever ate. Jf 
you are preve nted from completing an activity in which you 
have go t well started and absorbed, t his activity is especially 
likely to show perseverati on. Such, at least, is the indication 
of a memory experiment which dealt with the question in a 
novel way (25). The experimenter gave the subject a series 
of little tasks, each of which required a few minutes to com- 
plete. Specimen tasks were: to write down from memory a 
favorite poem, to model a dog in clay, to draw a vase with 
flowers according to the subject’s taste, to multiply two four- 
place numbers, to solve a riddle. About twenty tasks were 
given but half of them were interrupted by the experimenter 
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removing the materials and saying, “That is enough for that, 
now turn to this other task.” As soon as the series had been 
gone through, the subject was asked to name all the tasks, 
and it was found that about 68 percent of the interrupted 
tasks were recalled, and only 43 percent of the completed. 
The interrupted ones seemed to be left in a condition of 
readiness for renewed activity. 

All in all, though the evidence for a consolidating process 
following active learning is scrappy and inconclusive, we 
have to reckon with the probabihty that a vivid experience, 
an intense activity, is likely to persist in some form for a few 
minutes at least. During this time, we may well believe, it 
deepens its memory trace in the brain structure. 

How to avoid forgetting. The learning process, as we saw, 
is susceptible to good (or poor) management. Retention, 
though an inactive state, can be intelligently managed to 
some extent. The first principle is that material must be 
“overlearned” in order to be long retained, i.e., it must be 
learned beyond the point when it can barely be reproduced. 
The best way of overlearning is to review the material after 
an interval. Experiment shows that material relearned after 
partial forgetting is better retained thereafter, and that re- 
peated reviews at rather long intervals fix the material very 
durably. 

The value for retention of a short period of relaxation 
after learning is suggested by several of the experiments we 
have considered. 

The rules for economy of memorizing hold good also for 
retention. Forgetting is slower when relationships and con- 
nections have been found in the material than when the learn- 
ing has been by rote. Forgetting is slower after active reci- 
tation than when a more passive method of study has been 
employed. Forgetting is slower after spaced than after un- 
spaced study, and slower after whole learning than after part 
learning. 

An old saying has it that quick learning means quick for- 
getting, and that quick learners are quick forgetters. Experi- 
ment does not wholly bear this out. A learner who learns 
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quickly because he is on the alert for significant facts and 
connections retains better than a learner who is slow from 
lack of such alertness. The wider awake the learner, the 
quicker will be his learning and the slower his subsequent 
forgetting. 

How to forget. The obvious answer, from what precedes, 
is, “Don’t review.” But is there anything more that one can 
do.? Is there such a thing as “active forgetting”.? There are 
painful experiences that we should like to erase from memory, 
especially experiences that hurt our pride and self-respect, 
and if psychology could show us any way of killing these 
memories, we should like to use it. Some persons have a 
way of violently repressing such memories, and producing a 
genuine amnesia for them. It is a recall amnesia rather than 
a retention amnesia; the repressed material, though inacces- 
sible most of the time, may reappear under hypnosis or psy- 
choanalysis, or in dreams or daydreams, or in a sort of trance 
or hysterical attack which these persons are liable to have 
from time to time. The process of repression is not well 
understood, and psychology cannot tell the anxious inquirer 
exactly how to go about it. But this much is clear, that 
it is an unmanageable process which carries into the discard 
more than the subject means to lose. It carries away useful 
material that is associated with the painful experience; it may 
involve loss of appetite, or loss of the use of a hand or of the 
eyes, just because these activities are tied up with the expe- 
rience which is violently thrust out of memory. So this type 
of active forgetting is not to be recommended for general 
use. If involved in something we shall hate to remember, the 
best rule is to face the facts, think them through, do what 
needs to be done, and reach a satisfactory adjustment before 
laying the matter aside. By completing the job now we 
avoid the necessity of reopening the troublesome matter later. 

RECALL 

Learning does not guarantee later remembering, for reten- 
tion may fall too low to permit of recall. Even good reten- 
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tion does not guarantee recall. We know a person’s name, 
as is proved by our recalling it later, but at the moment we 
cannot get it. We know the answer to an examination ques- 
tion, but in the hurry and worry of the examination we give 
the wrong answer, and only later does the right answer come 
up. Some sort of interference blocks recall in such cages. 

Interference in reca ll. One type of interference is 'femo- 
tio nal Fear may paralyze recall. Anxious self-consciousness, 
or stage fright, has prevented the recall of many a well- 
learned speech, and disturbed many a well-practiced act. 
Another type of interference occurs %hen tw o acts a re both 
arou sed at the same time, and g&tjn^ each You 

will sometimes hear a speaker hesitate and stumble because 
two ways of expressing his thought occur to him at the same 
instant. One recall blocks the other. Something of the same 
sort often happens when you start to recall a person’s name. 
You get some other name w'hich is more readily aroused at 
the moment, and, thus put off the track, labor in vain to 
reach the right name. Drop the matter, and a little later the 
desired name is recalled without trouble, because the inter- 
fering activity has quieted down and lost its temporary ad- 
vantage. This plan of dropping the matter when one is con- 
fused, and taking it up again when fresh, works well in other 
cases besides hunting for a name. 

Partial recall. Imperfect recall is likely to be disto rted 
rath er than merely fragm entary. For example, a name eludes 
US; we have it vaguely but it will not take definite shape. 
However, something does take definite shape, some complete 
name emerges, only it is not the name we want. In the list 
of cases below, contributed by several individuals, each line 
contains the name first recalled, followed by the true name 
that was sought. • 

Manning— Mayo 
Bogert— Burgess 
Macdonald— McDougall 
Hennessy— Haggerty 
Stoop— Cole 
Ernst— Stern 
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Barclay— Clayton 
Adleman— Wadleton 
Balboa— Bonivard 
Sonnenschein— Sonnebom 
Kohlrausch— Rauber-Kopsch 
Underwood— Overstreet 
Poseidon— Parmenides 
O’Rourke— McCrea 
Guy Lussac— Ives Delage 

Examination of these and many other samples shows that 
the erroneous name recalled commonly preserves the general 
character of the true name— the language or nationality, the 
number of syllables and accent, and the initial sound. In 
these cases of hampered recall, one seems to start towards the 
goal but to stray into a blind alley. 

A still better experiment on partial recall is one with*^on- 
sense drawings, shown for a moment and reproduced later 
from memory (see p. 352). The general shape of the draw- 
ing is more apt to be reproduced than the details. A draw- 
ing seen to resemble any familiar object is modified in recall 
into a better representation of the object. Details which 
originally made little impression on the observer drop out, 
leaving the figure more compact and simp]^ (lUuch the same 
is certainly true of the recall of ev ents and experiences: the 
impressive facts remain, less impressive facts disappear, and 
the whole story is rounded ou^. ^hen any emotional bias 
adds its distortion, the resulting memory may be very wide 
of the original event|i ^le memory trace in many cases has 
become too vague to give a complete story or picture, and 
what we get is more a new construction than a genuine re- 
production (.3, 3)). 

Recall of childhood experiences. Most experiences of early 
childhood are forgotten before adult years, to judge from the 
meager result of casually trying to recall them. The farther 
back you go, the fewer incidents you can recall. From all 
the vivid experience of very early childhood scarcely any- 
thing can be recovered. 

However, if you assemble all available aids to memory— 
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pictures and objects connected with your childhood and in- 
cidents reported by your parents and friends— and immerse 
yourself in this material, you may be surprised at the revival 
of long-lost impressions and incidents, though after all it is 
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Fig. 65.— (Gibson, S.) Attempted reproduction of nonsense figures from 
memory. The subjects were working under pressure, having a series of 14 
nonsense figures to memorize. The first figure usually suggested stairs, 
but reminded one subject of a ship’s ventilator. The second figure was 
seen by different subjects as a star, a bird, an arrowhead, and an arrow. 
The third was seen as a woman’s torso, a footprint, a violin, a dumbbell. 
In reproducing the broken figures the subjects tended either to close the 
gaps or else to exaggerate them. 
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a meager harvest compared with the wealth of early experi- 
ence which you do not recover. 

vgeveral special devices have been employed for assisting 
the subject to revive early memories, all of them aiming to 
put him into a relaxed and half-dreamy state. Hypnosis is 
one such device; another is crystal g azing (staring abstract- 
edly into a glass ball), and still another is ^tomatic wri ting, 
which consists in letting the hand write without conscious 
control or attention to what is being writte^ You ask your 
subject questions bearing on his childhood, and he replies in 
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automatic writing, or sees pictures in the crystal; and, though 
he may not recognize the incidents thus brought to light as 
his own experiences, testimony from parents may verify 
them. Such probing has been attempted in the hope that 
revival of early memories would afford the means for cor- 
recting abnormal fears or other unfortunate twists in the per- 
sonality dating from early childhood; but the results are only 
moderately encouraging (//, /j). 

Memory images, df a recalled fact or experience comes 
back with a decided sensory character— if it is realistic and 
like actual seeing or hearing or smelling, it is called a memory 
imag^ Can you recall the blue of the sky, or the tone of 
the violin or of a friend’s voice, or the odor of camphor, or 
the feel of a lump of ice in the hand, or the way it feels to 
jump, or kick, or yawn, or clench your fist? Almost every- 
one will answer “Yes” to some or all of these questions. One 
will report getting a vivid picture of a scene, and another a 
realistic mental rehearsal of a piece of music. What they 
recall seems to them essentially the same as an actual sensory 
esperience. 

individuals seem to differ greatly in the vividness or realism 
of their memory imagej) as was brought out in an earlier 
chapter (p. 65). Some psychologists, who prefer to admit 
only strictly objective data into the science, deny the exist- 
ence of memory images, or seek to explain them away as 
combinations of present sensory experience and motor re- 
sponse; but these theories do not ring true, and^he fact cer- 
tainly seems to be that sensory experience as well as motor 
activities can be revived or recalled 

Most memory images, indeed, are inferior in realism and 
completeness to actual sensory experience. From the prac- 
tical standpoint they are inferior in that {focts cannot be 
found in the image of a thing unless they were observed in 
the actual presence of the thin^ 

At one of the universities, there is a beautiful library build- 
ing with a row of fine pillars across the front, and the stu- 
dents pass this building every day and enjoy looking at it. 
A favorite experiment in the psychology classes at that uni- 
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versity consists in first asking the students to call up an 
image of the front of the library, and then asking them to 
count the pillars from their image. But at this point the stu- 
dents begin to object. “We have never counted those pil- 
lars, and cannot be expected to know the number now.” In 
fact, few of them give the correct number, and those whose 
images are vivid and realistic are little better off in this re- 
spect than those whose images are dim and vague. 

Ordinarily, in looking at a beautiful building, we simply 
take in the general effect; and when we later get an image, 
it is just this general effect which we recall. If we pick out 
details, we can later recall them. If we study the color 
scheme, or the balance of masses, while looking at the build- 
ing, we can recall what we have observed and no more,) 

The primary memory image — eidetic images. What has 
been said of images, so far, refers to those recalled some time 
after the original experience. ;Xhe primary memor y i mage is 
different in that the experience is simply persisting (or per- 
severating) for a few moments after the original stimulus has 
ceased} For a few seconds after somebody has stopped talk- 
ing, you can still hear his voice, as if in an echo. You may 
be able to recover what he has said, though you were not 
closely attending to it at the instant when he was speak- 
ing. In the same way, immediately after you have looked 
over the landscape out of your window, you can still see it 
better than you can recall it later. This primary memory 
image is not the same as the “after-image” mentioned in the 
first chapter (p. 15). 

l^ow it appears that many children under fourteen years 
of age, perhaps half of them, if they examine any complex 
object or picture in an absorbed way for half a minute, and 
then shut their eyes, or, stiU better, turn them upon a plain 
gray background, can see the object as if it were still before 
them, and can answer questions about it which they did not 
have in mind during the actual presence of the object. This 
image is not strictly photographic, bur rather plastic, and 
likely to be modified by the subject’s interest. The object 
may grow larger, or may become more regular, or may ap- 
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pear to move. The color may become more brilliant, or 
may change to a different color. Such changes may be 
either voluntary or involuntary. This type of image, then, 
is quite subjective, though on the whole it conforms rather 
closely to the scene from which it was taken^ 

*lThese peculiarly v ivid a n d detai le d pri mary memory images 
have been called “eidetic images ,” and the individuals who 
have them “eidetic individuals.” Eidetic imagery seems to be 
most common in later childhood, and to fade out, usually, 
during adolescence, though a few adults can still obtain 
images of this sort. Such images, though usually appearing, 
if at all, immediately after being immersed in the actual con- 
templation of an object, may reappear l ateB (/, w, 14, 16). 

Hallucinations. Since a vivid memory image may be “in 
all respects the same as an actual sensation,” according to 
the testimony of some persons, the question arises how such 
an image is distinguished from a sensation. Well, the image 
does not usually fit into the objective situation present to the 
senses. But if it does fit, or if the objective situation is lost 
track of, then, as a matter of fact, the image may be taken 
for an actual sensation. 

You are half asleep, almost lost to the world, and some 
scene comes so vividly before you as to seem real till you 
awaken to the reality of your surroundings. Or you are 
fully asleep, and then the images that come in your dreams 
seem entirely real, since contact with the objective situation 
has been lost. 

Images taken for real things are common in some forms of 
mental disorder. Here the subject’s hold on objective reality 
is loosened by his absorption in his own fears and desires, 
and he hears reviling voices, smells suspicious odors, or sees 
visions that are in line with his fears and desires. 

[^ch false sensations are hallucinations. A hallucination is 
a memor y image taken for a s e ns ation: it is something re- 
called or built up out of past experience and taken for a 
present objective facjQ 

Synesthesia. A considerable number of normal persons have 
the peculiarity of hearing what seem like colored sounds, 
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a deep tone sounding dark blue, it may be, a trumpet bright 
red. Each vowel and consonant may have its ovm special 
color, and a word may have a color scheme built up out of 
the colors of the letters. Numbers also are likely to have 
their colors. Colored hearing is the commonest, though not 
the only form of synes thesi^, which consists in responding to 
a stimulus acting on one sen se by sensations or iinages l^lpng- 
ing to another sense. The synesthesia probably originated in 
ciiiidhood from playfully linking the different kinds of sen- 
sation together. 

Management of recall. No very definite rules can be given. 
One good general principle, applicable to the taking of exami- 
nations or the making of a speech, is to avoid the interfer- 
ence of self-consciousness and worry, by forgetting about 
yourself and becoming thoroughly immersed in the matter 
in hand. When balked in the attempt to recall a name or 
fact it is well to have one good try and then let the matter 
rest for a few minutes, giving your attention to something 
else. Often the item will then come back spontaneously. In 
reviving the memory of some incident take plenty of time 
and let your mind play all around the matter, approaching 
it from various sides. If called upon to give important testi- 
mony regarding an incident, it is no more than fair to be 
critical of your own memory, realizing that the traces are 
probably not definite and complete enough to give back all 
the facts, and that you will be constructing a story that 
seems probable rather than reproducing the original incident. 

RECOGNITION 

The experience of recognizing. In our preliminary defini- 
tions recognition was said to consist “in knowing an ob- 
ject that has been experienced, in being acquainted with 
an object now because you previously became acquainted 
with it.” v^ecognition is more readily defined as an experi- 
ence than as a kind of behavio]^ The experience expressed 
in such words as “I remember tfiat man,” “I know that piece 
of music,” or “I recognize this place” is well known to every 
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adult and older child. We express ourselves in this way 
when we are somewhat startled at seeing a familiar object 
where we did not expect it. We are not likely to exclaim 
on entering our room at the close of the ordinary day, “I 
recognize this place!” We do recognize it, however, in the 
sense that we know it and feel acquainted with it. Familiar 
objects in their familiar settings we recognize so quickly and 
easily that the experience can scarcely be analyzed. 

Sometimes recognition is slow and attended by curious 
feelings. You see someone who looks familiar, and feel that 
you must have seen him before. This feeling of familiarity 
haunts you till you can remember more about him, and 
may be much more than mere familiarity, as if you had seen 
him recently, or a long time ago, or as if you had been 
amused by him, looked up to him, been on your guard 
against him, or bought something of him. Such impressions 
often turn out to be correct. The attitudes of amusement, 
deference, hostility, etc., were originally aroused by the indi- 
vidual as he conducted himself in a certain setting. When 
you later see the person apart from all the rest of the original 
situation, some of your original response is awakened. To 
judge from such cases, |Ae response in recognition may be 
the revival of any attitude formerly aroused by the object 
now recognized; and the stimulus to recognition may be a 
mere fragment of the situation which originally aroused this 
respons0 

Abnormal feelings of fami l iarit y and strangeness. When 
one is in a let-down state, and far from alert and keen, even 
a decidedly novel situation or happening may arouse a feeling 
of familiarity, a weird feeling that one has been through all 
this before, as if time had slipped a cog and were now re- 
peating itself. Perhaps 50 percent of young people can re- 
member having had this queer experience, and some few indi- 
viduals suffer from it a great deal. It may be called the 
“illusion of having been there before.” 

The opposite illusion, called the “feeling of strangeness,” 
also occurs in some abnormal conditions. The subject uses 
f amiliar articles well enough, and knows the names of his 
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family and friends, but he insists that people, places and ob- 
jects all seem new and strange to him, and naturally he is 
much disturbed. A full explanation of these illusions of rec- 
ognition is not known. 

Behavior in recognition. We unhesitatingly say of another 
person, even of a little child, that he recognizes an object, if 
his present behavior toward the object has evidently been 
learned in past dealings with that object. The baby smiles 
at a person who has pleased him before, shrinks from one 
who has displeased him, and thus shows recognition of both. 
His smile was first attached to a certain person when that 
person was doing something to please him. Later the baby 
shows recognition by smiling as soon as he sees the person 
without waiting for anything amusing to happen. The smile 
reveals a learned adjustment to the person. The smile be- 
comes reduced as the baby grows up, and the adult has a 
mere feeling of amusement on encountering a person who 
has previously amused him, and so recognizes that person 
without the necessity of openly grinning to his face. The 
adult can recognize an object without expressing himself in 
any visible or audible manner, but his previously learned ad- 
justment to the object is revived and gives him(the feeling of 
familiarity. The feeling might be called shorthand behavio^ 

Behaviorally, recognition is not limited to human beings 
but must be a primitive and fundamental sort of memory. 
When placed in a strange maze, the rat explores and in a 
few trials learns that maze so as to traverse it unerringly from 
entrance to food box. If he is replaced in the same maze 
after a few days of rest, he first does a little exploring near 
the entrance and then starts full tilt for the food box. That 
is clearly recognitive behavior. We cannot say what the rat 
feels, but his previously learned adjustment to that maze is 
certainly revived. 

Recall and recognition. Recognition seems to be the sim- 
pler of the two processes. After studying a list of names you 
can recall some of them, but you recognize more than you 
recall. After examining a nonsense drawing you may repro- 
duce it very imperfectly and still recognize it with confi- 
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dence when it is shown again. Recall is a bigger job than 
recognition, for in recall you must get back the material 
previously studied, while in recognition the material is given 
and you have only to reinstate your former acquaintance or 
adjustment. However ithere are degrees of recognitic^ On 
seeing a person you may recognize him to the extent of feel- 
ing sure you have seen him somewhere, without being able 
to “place” him. In order to recognize him to the fullest 
extent you have to recall when and where you made his 
acquaintance. 

Di re c t and indirect recogn^^^ Odors have been used in 
experiments on recognition, just because they are not, as a 
rule, so easily and quickly recognized as are objects seen or 
heard. A theory to be tested in these experiments held that 
recognition was accomplished by the recall of the original 
setting of the odor in some past experience. A certain odor 
might recall to mind a mountain-side, and so lead to its rec- 
ognition as the odor of a mountain flower. (Q[his indirect 
type of recognition does occur, but is less common than the 
direct so:^ in which the odor is known before recall of the 
past experience has time to take place. Therefore, the theory 
mentioned cannot be accepted as a general description of the 
process of recognition ((5). 

Errors of recognition. Recognition is not infallible by any 
means. If an object now presented resemtbles one seen be- 
fore, there may be false recognition. In one experiment, pic- 
tures are shown one after another, and later shuffled together 
with other pictures, some of which are quite similar to those 
shown, while others are very different; the whole mixed lot 
is now presented, one picture at a time, and the subject is to 
say “Yes” to those he recognizes and “No” to those that seem 
new. He says “Yes” to many that are only similar to those 
he saw before, and even to a few that are very different from 
any he saw before, but these |Hlse recognitions are slow and 
lac kin g in confidencj^ He also makes errors of the reverse 
kind, by failing to recognize pictures that were actually 
shown him before, and this sort of false response also is slow 
and doubtful, on the whole. Thejcorrect recognitions, on 
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the other hand, are usually quick and confident. But the 
;^uickest and surest responses of all are the “No” responses 
to tlie new pictures. Non-recognition, then, or the knowing 
of a thing to be new, is not a mere absence of recognition, 
but is a quick, definite, emphatic action, (/y). 

Management of recognition. As suggested by the results 
in the preceding paragraph, you cannot be sure of subse- 
quently recognizing an object now present unless you ob- 
serve it carefully and notice how it differs from other similar 
objects. Ordinary casual observation of faces is not enough 
to insure correct recognition later. Testimony experiments 
have shown that one may confidently identify a person and 
still be in error; and cases have occurred in the courts in 
which an individual has been convicted and sentenced to 
prison for a long term of years, though later developments 
prove that this individual had no connection with the crime. 
Such cases of mistaken identity warn us to be critical of our 
own memories in respect to recognition as well as recall. 
You can learn to draw a line between recognition that is 
perfectly confident and recognition that is attended with 
some feeling of doubt. In trying to recall a name you may 
get one that seems pretty good and yet not surely right. 
You do not confidently recognize the name that you have 
recalled. Very likely it is not the right name. By checking 
on yourself you may learn how much importance to attach 
in your own case to these feelings of sure and doubtful rec- 
ognition. 

MEMORY TRAINING 

The important question whether memory can be improved 
by training breaks up, in the light of our division of the sub- 
ject, into the four questions: whether memorizing can be 
improved, whether the power of retention can be improved, 
whether recall can be improved, and whether recognition can 
be improved. Some suggestions have been made in earlier 
pmgraphs, looking toward good management of each of 
these parts of the total memory function. Recall and recog- 
nition, being active processes, can be controlled and practiced 
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to some extent, but they are rather elusive and so far there 
are only a few points of technique and good management to 
offer. People are most apt to be concerned about their 
powers of retention, and here there is no chance for direct 
control. You can make sure of thorough learning, you can re- 
lax after study and let the material “soak in,” you can review, 
but you cannot get at the memory trace and it is hard to see 
how anyone can improve the sheer retentiveness of his brain. 
About all that can be suggested is to keep the organism, and 
with it the brain, in good physical condition. C^etentiveness 
can be protected by hygienic measures, but not improved, so 
far as we know, by any sort of training 

The process of learning or memorizing, however, being a 
straightforward and controllable activity, is exceedingly sus- 
ceptible to training. The beginner in learning lists of non- 
sense syllables is emotionally wrought up and insecure, goes 
to work in an uncertain way, perhaps tries to learn by mere 
rote or else attempts to use devices that are ill-adapted to the 
material, and has a slow and tedious job. With practice in 
learning this sort of material, he learns some appropriate tech- 
nique, becomes sure of himself and free from emotional dis- 
turbance, and may even enjoy the work. Certainly he im- 
proves greatly in speed of memorizing nonsense syllables. If, 
instead, he practices on Spenser’s “Faerie Queene,” he im- 
proves in that, and may cut down his time for memorizing 
a stanza of that poem from fifteen minutes to five. This 
improvement is due to the subject’s finding out how to or- 
ganize this particular sort of material. He gets used to 
Spenser’s style and range of ideas. And so it is with any 
kind of material; practice brings great improvement in memo- 
rizing that particular material. 

Transfer of training. Whether practice in memorizing one 
sort of material brings skill that can be “transferred,” or car- 
ried over to a second kind of material, is quite another ques- 
tion. Usually the amount of transfer is small compared with 
the improvement gained in handling the first material, or 
compared with the improvement th« will result- from spe- 
cific practice with the second kiii^ ^hat skill is transferredt 
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1 consists partly in the h abi t of looking for groupings, and re- 

lationships, and partly in the confidence^in one’s own ab ility 
as a memorizef } It is really worth while taking part in a 
memory experiment, just to know what you can accomplish 
after a little practice. Most persons who complain of poor 
memory will be convinced by such an experiment that their 
memory is fundamentally sound. But these laboratory exer- 
cises do not pretend to develop any general “power of 
memory,” and the much advertised systems of memory train- 
ing are not justified in any such claim. What is developed, 
in both cases, is skill in memorizing certain kinds of material 
so as to pass certain forms of memory test. 

What has just been said of the transfer of memorizing 
skill holds good of other skills as well. |jn using any given 
tools and materials, the learner adjusts himself to the specific 
character of his particular job and is very likely not to dis- 
cern any general principles that can be carried over to other 
jobs. Fortunately, however, it has been found that su itable 
instru ction in principles of good management of such work, 
with a mod erate amount of practice devoted to applying the 
prin ciples, does build up a body of . transferable ability ( 4 ). 
And the same has been found true of memory training. A 
moderate amount of practice in memorizing nonsense syllables 
and poetry, with instruction on the best methods of memo- 
rizing, enabled a class of college students to attack other 
kinds of memory material with unusual success. In the train- 
ing, emphasis was placed on the value of a confident atti tude, 
aler tn ess a nd concentration, attention to meaning and g roup- 
ing , recitat ion, and learning by wholes rather than in small 

>mmerous experiments on transfer prove that it is not safe 
to trust to any automatic spread of ability from one activity 
to another. I What is successfully transferrecj , is usually some- 
thing you can put your finger on — a princ iple, a good emo- 
tional attitude, a techniqt^ 

When anyone complains of a “poor memory” for any 
special material— names, errands, engagements— the trouble 
can usually be found in his heedless way of committing the 
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facts to memory, not in his power of retention. President 
Seelye of Amherst College, back in the ’80s, never failed to 
call a student or alumnus by name, after he had interviewed 
the man in the freshman year. In this interview, besides 
fatherly advice, he asked the man personal questions and 
studied him intently. He was interested in the man, he 
formed a clear impression of his personality, and to that per- 
sonality he carefully attached the name. Undoubtedly this 
able scholar was possessed of an unusually retentive memory; 
but his remarkable memory for names— a definite social asset 
—depended largely on his technique. 

Contrast with this the casual procedure of many of us on 
being introduced to a person. Perhaps we scarcely notice 
the name, and make no effort to attach the name to the per- 
sonality. To have a good memory for names, one needs to 
give attention and practice to this specific matter. It is the 
same with memory for errands; it can be specifically trained. 
Perhaps the best general hint here is to associate the errand 
beforehand in your mind with the place where you should 
remember to do the errand. 

f^ften some little mnemonic system will help in remember- 
ing disconnected facts, but such devices have only a limited 
field of application and do not in the least improve the gen- 
eral power of memory) Some speakers, in planning out a 
speech, locate each successive “point” in a comer of the hall, 
or in a room of their own house; and when they have finished 
one point, look into the next comer, or think of the next 
room, and find the following point there. It would seem 
that a well-constructed speech should supply its own logical 
cues so that artificial aids would be superfluous. In training 
the memory for the significant facts of one’s business, the 
best rule is to interrelate the facts into a system. 

In general, memory traini ng consis t s in improved manage- 
ment of the learning pr ocess. Observant study, alive to pat- 
terns, relationships, meanings, and promising cues for later 
recall— economy of effort in learning, by use of recitation, 
spacing, and the best combination of whole and part study 
to fit the material in hand— these principles of good manage- 
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ment indicate the field in which memory can be effectively 
trained. 

Summary of the chapter. (Memorizing, or learning, is an 
active process of organizing the material to be learned by use 
of unifying characteristics observed in the material or im- 
posed on it by the learned Repetition is necessary and 
“overlearned” material is better retained than material which 
is merely organized. Active recitation, reviewing at intervals, 
and learning the details as parts of the whole economize time 
in memorizing and favor good retention. The cause of for- 
getting may lie partly in the interference of new activities 
with the memory trace of what has been learned, and partly 
in the biological factor of atrophy through disuse. Material 
that is still retained may require relearning to brush it up, and 
may not be readily recalled because of interfering factors. 
The “reproduction” of a picture or story is really a new pro- 
duction making use of the memory trace and of other guides 
and biases. Recognition consists in the reinstatement of an 
attitude or adjustment originally aroused by the presence of 
an object. Practice in memorizing a specific kind of mate- 
rial— like the stanzas of a certain poet— greatly improves the 
ability to memorize this material but does not improve gen- 
eral memory unless principles of good technique and man- 
agement are acquired along with the specific skill. The same 
is true in other instances of attempted “transfer” of ability. 
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M-otivation 


A MAN’S achievement may fall far short of his ability. 

The college teacher will easily think of examples from 
among his students, and it is almost equally true in athletics 
or dramatics that some individuals who seem to have plenty 
of ability are very disappointing in actual performance. 
Sometimes their ability is overrated, but quite often their 
mediocre performance is due to lack of effort or to a scatter- 
ing of effort. They may be indifferent, they may dislike an 
activity or the persons connected with it, they may be 
“dissipating,” or they may have undertaken more activities 
than they can carry. In all such cases the individual is said 
to lack adequate motivation. 

(Fe may say that achievement = ability X motivation^! Un- 
less both factors are large we cannot expect any outstanding 
product. 

In testing for any ability it is obviously necessary to secure 
good motivation. A young child may be timid or negativ- 
istic on first being tested and come out with an IQ very 
much lower than he gets a few weeks later when he has be- 
come adjusted to the nursery school. An older subject, while 
eager to do his best, may be worried and self-conscious and 
fail to do himself justice. These examples show that(jpoor 
achievement is due, at times, not so much to weak motivation 
as to a conflict of motive^ 

Motivation is fully as important in adult activities as in the 
period of growth and preparation for life. It is important 
in friendship and family life as well as in business and public 
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affairs. Our purpose in this chapter is to ask how the indi- 
vidual can be motivated to high or at least satisfactory 
achievement in any line. As usual, no list of hard and fast 
rules will be offered, but the attempt will be made to reach 
such an understanding of motives and their operation as will 
provide a good background for anyone who wishes to secure 
action from other people or from himself. 

Definitions. Though familiar words are employed in 
speaking of problems of motivation, the psychologist gives 
them precise meanings and distinguishes them more sharply 
than is done in ordinary usage. Motive and incentive are to 
be distinguished, since a motive is in the individual, an incen- 
tive outside. An incentivg^ is a goal-obj ect, someth ing t hat 
appeals to a motive. In a prize contest, the prize is the incen- 
tive, while the motive may be a need for money or a liking 
for contests and especially for winning. For one individual 
the prize is an incentive because of its money value, for 
another because it is a public symbol of victory in a contest. 

Motive does not mean the same as stnnuliis. A stimulus 
elicits a particular response. In working on a prize con- 
test, one is making many responses to stimuli received from 
the material— crossword puzzle or whatever it may be. A 
'stimulus always comes out of the momentary situation, while 
a motive is present in the individual before the stimulus ar- 
rivesT' The same motive may underlie a long series of par- 
ticular responses to stimuli. Consider a very simple case. If 
my hand touches a hot stove and I jerk it away, there is no 
excuse for saying that my motive is to escape the burning 
heat. The movement is a direct response to the hot stimulus 
and no motive was present in advance preparing me to make 
this response. But suppose, while the pain in my hand con- 
tinues, I see a pail of water and plunge my hand into it. This 
is not my usual response to a pail of water, but at this par- 
ticular moment there is something unusual going on, a seek- 
ing to escape from the pain in my hand. This seeking is the 
motive, while the stimulus is the sight of the pail. 

In this straightforward act there is no separation between 
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stimulus and incentive. If we introduce a slight complica- 
tion, by supposing that I run into another room to obtain 
water, we can draw a distinction. The water in the other 
room is the incentive, while the stimulus at the moment of 
opening the door is the sight of the door. In going from one 
room to the other I execute a series of responses to stimuli 
from the immediate environment, while the motive remains 
the same for the entire series and binds it together into a 
single act. Behavior comes in lengths rather than in separate 
stimulus-response units (p. 31). 

Typical examples of motive, incentive and stimulus are 
afforded by hunger behavior. The incentive is food not yet 
obtained, food as a goal to be reached. The stimuli during 
the search for food come from paths, landmarks and other 
objects in the environment. During eating the stimuli come 
from food in the hand or in the mouth. The presence of 
food arouses the eating movements, provided one is hungry, 
not otherwise. The motive is the state of hunger, or the set 
for obtaining food, or the food-seeking and food-taking as 
an activity in progress. Hunger is primarily a chemical state 
of the organism rather than a goal set or activity in progress, 
but this organic state gives rise to vigorous stomach contrac- 
tions (felt as hunger pangs) which excite the organism to 
restless activity and to a search for food. 

A motiv^, then, is a state o r set of tfoe individual which 
disposes him for certain behavior and for seeking certain 
souls. 

A motive is not a source of energy in any physiological 
sense. Hunger, when you stop to think, is not a source of 
energy; rather, it is a need for energy, i.e., for the fuel 
present in food. Hunger is a warning that the fuel bin is 
getting low. We can say that hunger, or any motive, re- 
leases energy and steers it in a certain direction. So consid- 
ered, a motive is called a drive, in allusion to the drive of a 
machine, the belt or gears by which power is transmitted 
from the engine to a lathe or other element of a machine 
shop. Each machine in this analogy represents an ability of 
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the individual; some motive power must be applied to an 
ability to put it into action. The individual has the ability 
to do a certain thing, but will he do it? He must have a 
motive; the machine must be driven. 

To get an adequate analogy from the automobile, we need 
to include both the accelerator, which releases energy and 
determines the amount released, and the transmission, which 
propels the car forward or backward according to the set of 
the gears. A motive, or drive , releases soone of the organisnfs 
store of efie rgry and d i re c ts i t i n to a certain chatmel. 

The word drive is preferred by animal psychologists, be- 
cause it carries no implication of conscious experience or ' 
desire. Motive, also, should be understood in a very broad 
sense; some motives may be conscious and others uncon- 
scious. 

ANIMAL DRIVES 

A science of motivation, no less than one of learning, can 
derive some basic information from animal studies, because 
conditions are well controlled in the animal laboratory and 
because of the animal’s simplicity and naivete. The experi- 
menter, like anyone who desires to get action from other 
individuals, encounters the problem of motivation in a prac- 
tical form. He asks whether his animal subjects need to be 
motivated and, if so, what motives are available. He finds 
that white rats when placed in a strange maze explore it in 
a leisurely manner; but if they find food somewhere in the 
maze they display much more energy on the next trial. If 
they are to learn the shortest path from the entrance to the 
food box they must be motivated. They are taken when 
h ung ry and rewarded with food, or taken when thirsty and 
rewarded with water, etc. The incentive must match the 
animal’s organic state. 

Measurement of drives. In one type of experiment, energy 
output is measured by use of the activity caze, which is like 
a squirrel cage in being provided with a vertical wheel for 
the animal to run in when so disposed. A mechanical 
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counter shows the number of times the animal’s running has 
turned the wheel around. While hungry the animal runs a 
good deal but after a meal very little, as we should expect. 
An animal deprived of certain endocrine glands— pituitary, 
thyroid, gonads, adrenal cortex— is very inactive. 

The obstruction meth od offers the animal a reward or in- 



Fig. 66.— (Courtesy of C. J. Warden.) An obstruction box. The starting 
compartment is at the left. The rat is shown on the grid, advancing 
toward the food compartment at the right. 

centive but places an obstruction in the way to the goal. 
A convenient obstruction consists of an electrified grill in the 
floor of a tunnel through which the animal must pass in order 
to reach the incentive. The shocks are strong enough to 
make the animal avoid the tunnel unless there is some incen- 
tive present on the far side. After crossing the animal is 
allowed only a little nibble of food, or a correspondingly 
small portion of whatever reward is offered, and then is 
placed back at the entrance. He is given a total of twenty 
minutes, and the question is how many times he will cross 
the grill to the incentive. 
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With white rats as subjects, there are about 3 or 4 crossings 
in twenty minutes with no particular incentive. When the 
rats are hungry and food is the incentive, the number of 
crossings is about 18 on the average after a fast of 2-4 days, 
but after still longer periods of fasting the number of cross- 
ings declines. We may accept 18 crossings in the twenty- 
minute test period, then, as the maximum effect of the hunger 
drive (for the average white rat of a certain age). In the 
same way the maximum is determined for thirst and for other 
drives. The strength of the maternal drive is tested by tak- 
ing a mother rat from her Utter and making it necessary for 



Fig. 67.— (Warden, 13.) Ground plan of an obstruction box. The 
animal is placed in compartment A and the incentive in C or D, To 
reach the incentive the animal must cross through the narrow, low passage 
B and take electric shocks from the wires in the door. 

her to cross the grid in order to reach the young. She makes 
a higher score within a few hours after childbirth than a 
week later; in this species, then, the maternal drive declines 
rather rapidly. The sex drive is tested by placing a mate 
beyond the grill. During the active period of the estrous 
cycle (p. 176) the female rat will cross the grid repeatedly 
to reach the male, but during the inactive period she will 
scarcely cross at all. (During the active phase she also makes 
an extremely high score in the activity cage.) The male rat, 
similarly tested, shows no cycle but crosses the grid much 
less after a period of free sex activity than after 24 hours or 
more of sex deprivation. 

In estimating the comparative strength of these various 
drives, we should take each one at its maximum. The re- 
sults, expressed in numbers of crossings of the grill within 
the twenty-minute test period, are as follows (z^). 
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Drive Tested 

Maternal 

Thirst 

Hunger 

Sex 

Exploratory- 
No incentive 


Average No. 
Crossings 

22.4 

20.4 
18.2 
13.8 

6.0 

3-5 


.S mall differences in these averages are not well established, 
but there seems no doubt that the maternal, thirst and hunger 
drives, at their respective maxima, are more insistent than the 
sex drive at its maximum, and that the sex drive in turn is 
stronger than the exploratory. With regard to the last point, 



Fig. 68.— (Nissen, in Warden, 13.) The obstruction box arranged to 
test the exploratory drive. The animal, placed in A, must traverse the 
passage B and step on the electrified grid in order to reach C and the 
enclosure E which contains sawdust and other objects such as rats are 
wont to investigate. 

however, the animal psychologists report that|the rat fore- 
goes either food or sex activity in any strange locality until 
he has first explored the plac^ There seems no possible 
doubt of the genuineness of the exploratory tendency, at 
least in the white rat. 

There is good evidence also of an activity d rive, a drive 
for motor activity. A rat in the activity cage spends a good 
share of the time running in the wheel, instead of sitting still 
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in the rather contracted stationary part of the cage, and the 
counter attached to the wheel often records the equivalent 
of 5, 10 or even 20 miles in the course of twenty-four 
hours (10). 

If we admit an activity drive, we must certainly add the 
rest and sleep drive, and in this case we need have no hesi- 
tation in extending the conclusion to the human species. 

UNLEARNED MOTIVES FORMERLY CALLED 

INSTINCTS 

In the study of human or animal motivation, it is impor- 
tant to consider the effects of experience and to ask whether 
any motives result from maturation and do not depend on 
learning. Some of the animal drives can scarcely have been 
acquired by learning. We cannot conceive that the animal 
learns to be hungry or thirsty, or that the female picks up 
the estrous cycle by learning from older females. There is 
excellent evidence, also, that the maternal behavior of the fe- 
male rat is largely “instinctive” rather than learned (p. 176). 
The activity and exploration drives could conceivably have 
been derived from a more primitive tendency to move about 
when hungry or thirsty. In the course of such restless 
movements the young animal would come across food or 
water and these “rewards” would reinforce the restless tend- 
ency and give it more point. 

It is more likely, however, that both muscular activity and 
activity of the sense organs are entirely primitive and un- 
learned. Active playful behavior occurs in the young animal 
or child when it is not hungry or thirsty. It seems to be 
natural for a young creature, when \vell rested and in good 
condition, to engage in activity, both muscular and sensory. 
We may reasonably assume an unlearned tendency to move 
about, look, listen, touch, sniff and taste-in short an un- 
learned exploring drive. 

We can go a step farther in view of our fundamental 
principle (p. 23) that the organism is equipped by nature to 
deal nvith the environment. Being so equipped, the organism 
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finds it easy to deal with the environment in a crude, primi- 
tive way at least. The exploring drive, accordingly, is more 
than a readiness to engage in muscular and sensory activity. 
It is a readiness to get acquainted with the environment. In 
so doing the animal immediately begins to learn, and its be- 
havior in the environment becomes in large measure learned 
behavior. But its orientation toward the environment is fun- 
damentally unlearned. 

To some thinkers on these matters it appears self-evident 
that dealing with the environment occurs only in the service 
of the organic needs for food, etc. They say that the mus- 
cles and sense organs have evolved simply as tools for the 
better securing of food and other organic necessities, and for 
reproducing the race. Only the organic needs, on this view, 
are entitled to rank as primary drives; all activity dealing 
with the environment is secondary. The facts of evolution 
do not compel us to adopt this view, for motility and re- 
sponsiveness to the environment are present way down to 
the bottom of the scale of animal life. There is no more 
reason for saying that the muscles exist for the purpose of 
obtaining food than for saying that food is needed to supply 
energy for the muscks. (Remember the fable of the beUy 
and the members.) Cwhat we find in the young animal is 
activity directed toward the environment, along with the 
organic needs, and with no sign that one is more primitive 
and unlearned than the other. It is safe to assume dealing 
with the environment as a primitive characteristic of the or- 
ganisrri) 

Criteria of an unlearned motive . Though it would be de- 
sirable to identify certain motives as learned, and others as 
acquired by each individual from his particular experience in 
life, it is not easy to do so. Several criteria or indicators of 
an unlearned motive have been suggested. 

i. U nive rsality. A motive common to all individuals of 
a given species could not, it would seem, be laid at the door 
of experience, since experience varies so much from one indi- 
vidual to another. Especially when a drive, such as those of 
hunger and sex, is common to many or all species, would the 
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assumption be untenable that each individual acquires the 
drive by learning from his own experience. This criterion 
of universality, while possessing some merit, cannot be fol- 
lowed blindly, partly because individuals differ in the strength 
of any drive. Some babies have little spontaneous craving 
for food, and some adults, whether animals or men, manifest 
no interest in the other sex. These exceptions have to be 
explained away, as they usually can be in terms of hormones 
or other physiological conditions. But the fact of individual 
differences, due sometimes to hereditary and sometimes to 
environmental causes, makes it necessary to use caution in 
employing the criterion of universality. 

Another difficulty with this criterion arises from the fact 
that in certain respects all the members of the same nation 
or culture group are exposed to the same environmental in- 
fluences. If the people of one nation talk rapidly and viva- 
ciously, while those of another nation are habitually calm and 
deliberate in their manner of speech, we cannot conclude that 
the activity drive is naturally stronger in one nation than in 
the other, for each generation as it comes along picks up the 
language and mode of speaking of its eiders. The same is 
true of the folkways and moral code of each group. When 
we wish to make sure of the universality of any drive 
throughout the human species, we must not rest content with 
a sample of our own group; we must, with the anthropolo- 
gists, extend our survey to cultures very different from our 
own. 

-2- frcmt birth. Behavior that appears promptly 

at birth, like breathing, CMnot have been learned— or so it 
is usually safe to assume, (jhis is a fairly good positive cri- 
terion but a poor negative on^ since behavior that makes its 
appearance even as late as puberty may depend on continued 
maturation as well as on learning. 

5. Permanent trend of a chanm ij activity . Superficially 
regarded, the eating behavior of an adult is distinctly a 
learned performance, since both his taste in foods and his 
table manners are different from those of the little child. Yet 
the trend of the activity remains the same. It is a trend from 
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hunger to repletion. Since this trend has not been learned, 
we may properly speak of the motive in eating, the hunger 
drive, as an unlearned motive. When any activity, though 
modified in details by learning and environmental influences, 
still keeps its primitive trend, we may assume a permanent 
unlearned motive. 

Instinct. P trends were formerly called instincts, 

but the use of this particular term led to confusion, because 
an instinct was (and i s) defi ned as an unlearned activity^ In 
various forms of animals, especially in insects, beautiful exam- 
ples can be found of complex action patterns which are not 
learned by the individual. The female wasp of a given spe- 
cies constructs a certain type of' nest in which to lay an egg, 
and this specific type of nest is handed down from genera- 
tion to generation. But it is not transmitted by teaching and 
learning, for each generation dies before the succeeding gen- 
eration is hatched from the egg. jin man, however, few 
action patterns occur that are comparable t^ the typical 
instinc t^ in being both complex .and unlearned^ 

If we use the word, “instinct,” in speaking of human activi- 
ties, we immediately become involved in controversies which 
are mainly disputes over words. We probably contrast in- 
stinct with habit, using the former for an unlearned activity, 
and the latter for a learned activity. But then, since every 
activity is partly unlearned and partly learned, we can draw 
no sharp line between instinct and habit, and are always 
quarreling over the appropriate name for a given activity, 
though there is no question as to the facts. If we call eating 
an instinct, someone objects that we are overlooking all the 
learning that occurs in ways of preparing food and putting 
it into the mouth, and all the social customs that have grown 
up around eating. But if we call eating a habit, we are ac- 
cused of taking the absurd position that man eats only by 
force of habit and not because he is hungry and has the un- 
learned trend for satisfying this organic need. If we speak 
of the sex instinct, someone is sure to carry away the impres- 
sion that romance, courtship and marriage, as practiced 
among men, are unlearned activities on a par with the nest- 
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building of wasjps; but if we speak of sex behavior as a habit, 
we convey the impression that the attraction of one sex for 
the other is a mere matter of social convention. On the 
whole, we shall save trouble by minimizing the use of both 
terms, instinct and habit, and leaving both to be terms of 
popular rather than of scientific use. 

But no such confusion need arise from speaking of the 
unlearn ed trend of ce rtain activities , or from speaking of un- 
learned motives in this sense. The genetic study of motives 
will have to be much farther advanced than at present, how- 
ever, before a complete list of unlearned motives can be laid 
down. 

Organic needs. Each need is primarily a ch emical or phys- 
ical conditi on of the organism. Hun ger is a depletion of the 
food materials within the body, thi rst a depletion of water. 
Fatims is an accumulation of the waste products of muscular 
activity, and drowsiness or sleep-hunger may be akin to 
fatigue. 

Each of these organic needs motivates a whole system of 
learned activities. We may speak of hunger behavior, thirst 
behavior, breathing behavior, rest behavior, sleep behavior, as 
systems of activity developed from these several trends. In 
the social life of man, these systems of activity become very 
extensive. Think of all the activities connected with food: 
hunting, agriculture, cooking, eating places, table manners, 
social festivities, the science of nutrition. 

The sex motiv e. Mention has already been made of the 
basic biological facts: the sex hormones; the estrous cycle 
in the female animal, with the resulting periodicity of the 
sex drive; and the gradual recovery of the sex drive in the 
male after satiation. There is thus revealed an unlearned 
organic basis for sex activity. In the rat the overt mating 
behavior also is found to be unlearned (//). In man, the 
organic factors are much the same as in animals, so that there 
is undoubtedly an unlearned trend in sex behavior. Human 
courtship must be largely learned behavior, it differs so 
widely from one social group to another; and yet there is a 
subtle difference between the young man and the young 
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woman, in their behavior towards each other, which runs 
through all cultures and contributes to the attractiveness of 
each sex for the other. 

The ma ternal motive or mother love. In many kinds of 
animals, though not by any means in all, one of the parents 
stays by the young till some degree of maturity is reached. 
In some fishes, it is the male that cares for the young; in 
birds it is often both parents. In mammals it is always the 
mother. A hormone plays a part here, as is seen from the 
appearance of the mother’s milk at the birth of the young. 
This hormone is present in the human mother, too, and puts 
her into a special organic state. There is good reason to 
believe that the hormone has an effect on her feelings and 
mode of behavior. No doubt the details of child care are 
learned by the mother, but certain elementary desires do not 
have to be learned— to cuddle and feed the baby, to seek to 
stop its crying, to fight off anyone who threatens it. 

The escape motive— shrinking from injury— fear. The 
flexion reflex of the arm or leg, which pulls it away from a 
pinch, prick or bum, is one of a host of simple avoiding re- 
actions— winking, scratching, coughing, sneezing, clearing the 
throat, wincing, hmping, squirming, changing from an un- 
comfortable position— most or all of them unlearned reac- 
tions. Often a peculiar organic state is present during this 
trend to escape from pain or injury, the hormone of the 
adrenal glands being discharged into the blood stream, with 
the result that the organism is thrown into a keyed-up, ex- 
cited condition. This condition is sometimes labeled the 
“emotion of fear,” and will be examined more closely in the 
following chapter. 

The little baby fears nothing, or almost nothing. He 
makes avoiding reactions to stimuli that are directly irritat- 
ing, but not to stimuli that are simply signs of danger. The 
fears of older people do not appear in the baby. For 
example, he is not afraid of a furry animal or of a snake. 

If the snake test (a large but harmless snake, carried 
around by the experimenter, who invites everyone to feel his 
nice smooth, hard skin) is tried on people of different ages. 
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no child under two years shows any fear or concern; at 
three or four they begin to be somewhat wary, and within 
the next few years some of them show definite avoidance, 
both boys and girls. College students show more fear than 
boys and girls of ten or younger (5). 

How shall the increase of fears with age be explained? 
Either learning or maturation might conceivably be respon- 
sible. 

Conditioned fears. It is a very old idea that an individual’s 
special fears and antipathies are the result of early associa- 
tions, or in other words of early conditioning. To test out 
this theory an experiment was tried on a healthy boy slightly 
under a year in age. Albert was accustomed to playing with 
dogs, rabbits and white rats, but the attempt was now made 
to condition him against the white rat by associating that pet 
with a loud rasping noise, produced by striking a long steel 
bar with a hammer. The white rat was held out to the child, 
who reached for it. At that instant the bar was struck close 
behind the child, producing a momentary fright. When this 
procedure had been repeated a few times, the child not only 
would no longer play with the rat but actually shrank back 
at the sight of it. He was then tested with a rabbit and a 
dog, and showed fear of them, too. The conditioned fear 
was “transferred” from the rat to similar objects (14). 

This experiment has been tried on a few other young 
children with varying results. Some children turn and scowl 
at the harsh noise and then resume their play with the pet 
animal. They seem to understand that the noise does not 
come from the animal and has nothing to do with the animal. 
Intelligence may protect a child from amassing a lot of need- 
less fears. No doubt, however, many fears are acquired by 
some form of conditioning. A child may be afraid of dogs 
because he has been bitten by one. More often he derives 
this fear from being warned by older people or from observ- 
ing their fear responses. Children who are originally not a 
bit afraid of thunder and lightning may pick up a fear of 
them from adults who betray fear during a storm. 
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Fears dependent on maturatiori. Just as development is 
partly maturation and not entirely learning, so the increase 
of the child’s fears with age is not entirely due to condition- 
ing. Part of the increase is due to the child’s growing up. 
At first he cannot be frightened by way of his eyes, but as 
he comes to see better, he is startled by sudden movements 
such as the jump of a frog or of a jack-in-the-box. At first 
he understands little of what is going on around him, but as 
he understands more and participates more, he finds more 
need for caution. 

In later childhood, adolescence, and early adult life, many 
fears are outgrown, overcome, or more or less completely 
suppressed. The suppression may do away with the external 
signs of fear without wholly removing the internal organic 
state. An adult who handles the snake with apparent calm 
may show beads of perspiration on his forehead; and a person 
who can stand on the brink of a precipice without panic may 
yet feel much more at ease when he has retired. Neverthe- 
less, such fears are often really overcome and left behind. 

Fighting — anger . Angry behavior as seen in a child of one 
or two years is a surprising phenomenon. Prevented from 
doing what he wishes or commanded to do what he does not 
wish, the child is likely to burst out into undirected motor 
activity, jumping up and down and screaming; or he may 
struggle against the interfering person or object; or again he 
may attack that person or object. This outburst may last for 
a longer or shorter time, but typically for 1-5 minutes. Such 
behavior is far from, dependable even in the young child and 
it becomes less frequent as he grows up under civilized con- 
ditions (2) . In anger, as in fear, a large part of the activity is 
internal and organic, and this part often persists even when 
the individual has learned to suppress his external pugnacious 
behavior, or when he has substituted angry talk for the primi- 
tive struggling, kicking and screaming. 

Pugnacious individuals, dogs or men, seem to derive more 
solid satisfaction from a good fight than from any other 
amusement. A good fighting dog will sally forth in search 
of an opponent. A pugnacious person will “pick a quarrel” 
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by provoking someone who is minding his own business. 
We must recognize aggressive fighting, then, as well as de- 
fensive, and both sorts are important in social situations. 

Exploration. The argument in favor of an unlearned drive 
for exploring the environment has already been set forth (p. 
373). Included under this head are looking, listening and all 
forms of sensory activity, as well as moving about a strange 
place. When the baby’s eyes follow a moving object, he is 
exploring, and when he brings every object he gets hold of 
into his mouth, he is exploring. Clhe trend is from non- 
acquaintance toward acquaintance with the environment 

Jhere are two main classes of unlearned motives: those 
serving the internal needs of the organism, and those dealing 
with the environment We assume a natural inclination to 
deal with the environment. From our point of view, explor- 
ing is just as basic an activity as eating. It is the first of 
several drives that are concerned with the things and per- 
sons of the environment. 

Manipulation . It is characteristic of the human being to 
explore not only places but objects, and to do so by watch- 
ing the objects while manipulating them. There must be a 
natural human propensity for this sort of activity, so early 
and so spontaneously does it appear in the child’s play. As 
soon as the child can handle external objects, he begins to 
manipulate them in various ways, which become more com- 
plex and efficient as his powers increase. Manipulation and 
exploration are practically a single activity in the child’s play. 
If any object awakens his curiosity he is not satisfied to look 
at it but tries to get it into his hands. He makes the object 
perform and so learns how things behave in the world. This 
observant manipulatory play is of immense importance in the 
acquisition of knowledge and skill. 

Social motives. Man is so much a social animal that even 
such an organic need as hunger gives rise to social behavior. 
Fear and especially anger are oftenest aroused by other peo- 
ple. Sex behavior brings people together in pairs, and ma- 
ternal behavior gives us homes and families. Thus many 
motives become socialized. The question remains whether 
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there is any primary social motive. The herd instinct, or 
gregarious instinct, is often spoken of as such a motive^ Man 
belongs with the more gregarious animals, the deer and the 
wolf, rather than with the so-called solitary animals like the 
lion. But it is very difficult to decide whether man’s prefer- 
ence for living, working and playing in groups is learned or 
unlearned. From his prolonged period of dependence, the 
human child is bound to be “condition^” to group life, even 
if he were naturally indifferent to it. Learned or unlearned, 
the social motive is strong and dependable. It is a love not 
simply for company, but for participation in the activity of 
the grou^ 

Overcoming resistance — the mastery motive. Let the indi- 
vidual be engaged in any activity whatever, and moving to- 
ward any goal, and let him encounter an obstacle. What 
will be his natural reaction? Several reactions are possible. 
He may stop, give up, yield to the obstacle. This possibility 
will be considered a little later. He may make a detour, i.e., 
engage in trial-and-error behavior (p. 294). He may become 
angry and make a pugnacious attack on the obstacle, as we 
have already said. Simpler and more common than this emo- 
tional reaction is the reaction of effort which we will now 
consider. 

Effort . The most common immediate response to an ob- 
stacle consists in pressing toward the goal with increased 
energy^ The drive toward a certain goal persists and an 
additional drive comes into play directed toward overcoming 
the obstacle. More muscle is thrown into the activity. The 
“trend” here is frcnn being blocked or impeded in one’s ac- 
tivity and toward overcoming the external resistance and re- 
suming free movement toward the goal. 

This drive toward overcoming resistance is certainly un- 
learned. Obstruct a movement that the little baby is mak- 
ing and you can feel him putting increased force into the 
movement. Take his foot in your hand and force it this way 
and that, and you will find his muscles acting to overcome 
this external compulsion. These are natural or unconditioned 
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reflexes and can be experimentally demonstrated in adults as 
well as babies. 

A more complicated reflex of the same sort is the move- 
ment of straining; a full breath is taken, the glottis is closed 
preventing the escape of air from the lungs, and then a strong 
movement of expiration is made. The most obvious result 
of this peculiar movement is to produce pressure in the abdo- 
men and so assist in the evacuation of the bladder or rectum; 
and that is the way the baby first uses it. But it also sets the 
chest and stiffens the whole trunk for lifting a heavy weight 
or for any great muscular strain, and it regularly enters into 
any such muscular effort. It is the typical reflex of effort, 
a natural reflex that becomes attached to all sorts of effortful 
reactions, and conditioned to all sorts of difficult situations. 
Careful observation will show that it occurs dozens of times 
a day, even where the effort required is more mental than 
muscular. 

There are many other movements of effort: gritting the 
teeth, clenching the fist, stiffening the neck, frowning in the 
effort to see better, leaning forward for the same purpose, 
even when, as at a football game, getting a foot or two nearer 
the show cannot make any noticeable difference to the eyes. 
Ask a child just learning to write why he grasps the pencil so 
tightly, why he bends so closely over the desk, why he purses 
liis lips, knits his brow and twists his foot around the leg of 
the chair, and he might answer, very truly, that it is because 
he is trying hard. All this muscular effort shows the release 
of extra energy by the difficulty encountered. 

A good example of overcoming resistance at the mental 
level is afforded by the distraction experiment (p. 49). 
When a person who is engaged in any activity is suddenly 
subjected to a distracting stimulus, he may give up and attend 
to that stimulus, but he is very apt to thrust the distraction 
aside and throw more energy into the work. 

Any experiment on learning a new performance shows 
effort to overcome the difficulty of the unaccustomed task. 
When the beginner has passed the first cautious, exploratory 
stage of learning, he begins to “put on steam.” He pounds 
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the typewriter, if that is what he is learning, spells the words 
aloud, and in other ways betrays the great effort he is making. 
Once he has mastered the difficulties of the performance, he 
reaches a free-running stage in which great effort is no longer 
required, unless it be for making a record. 3^hth reference 
to effort, then, we may distinguish three stages of practice: 
the initial, exploratory stage, the awkward and effortful stage, 
and the skilled and free-running stag^. 

As a general proposition, and one of the most general 
propositions under the head of motivation, we can state that 
obstruction encountered in carrying out any activity stimu- 
lates the individual to put more energy into the activity. 

The m aster 'V motive. Such satisfaction comes from over- 
coming an obstacle that the human child learns to go out mi 
■find obstacles so as to have the pleasure of surmounting thejn^. 
He likes to master things that offer some difficulty. If the 
child has a horn, he is not satisfied till he can sound it himself. 
The man with his automobile is no different. When it balks, 
he is stimulated to overcome it; but when it runs smoothly 
for him, he has a sense of mastery and power that is highly 
gratifying. Chopping down a big tree, or moving a big rock 
with a crowbar, affords the same kind of gratification; and 
so does cutting with a sharp knife, or shooting with a good 
bow or gun, or operating any tool or machine that increases 
one’s power over things. Games and sports are so devised 
as to present obstacles that can be overcome by strength, 
skill or good luck. jQuite apart from its utility, any achieve- 
ment is a source of satisfaction. The mastery motive, or zest 
for achievement , while probably based on die primitive drive 
to overcome an obstacle, is more outgoing and depends on 
experienc^ 

Socialized forms of the obstacle^YST?Pi5^g masteij 
mqtiyes. A large share of the obstacles encountered by the 
child originate in other people, who prevent him from doing 
what he wishes and try to make him do what he does not 
wish. Practically all the “conditioning” that the child gets 
should tend to make him meekly submissive and not master- 
ful in the least. A weak, dependent creature, he is sur- 
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rounded hy big creatures who do everything for him and 
expect him to yield and obey. But the child shows from an 
early age that he has a “will of his own.” He seems to take 
pleasure in having his own way in opposition to the com- 
mands of other people. He resists domination and exerts him- 
self to overcome the restrictions imposed on his freedom of 
action. 

The child not only strives to overcome the social obstacles 
that are placed in his way, but he also shows a masterful spirit 
of the more positive, outgoing type. He seeks to d ominate. 
Even the baby gives orders and demands obedience. He dis- 
covers less direct ways of dominating other people as he 
grows older. Showing off is one way, bragging is one, doing 
all the talking is one; and, though in growing older and 
mixing with people the child becomes less naive in his manner 
of bragging and showing off, he continues even as an adult 
to seek applau se an d soci al recog nit i o n. Anything in which 
one can surpass another becomes a means to this end. 

Rivalry and e mul a t ion belong on the social side of master- 
ful behavior; they aim at dominating others or against being 
dominated by them. 

Though acquired in the process of dealing with other peo- 
ple, these motives have the same general unlearned trend as 
the primitive behavior of overcoming an obstacle. Competi- 
tive behavior is probably present in every culture and social 
group, but the form it takes depends on circumstances and 
on the traditions and ideals of the group. In some cultures, 
and in many informal friendly groups, boasting is strictly 
taboo and the way to secure social recognition is to be of 
service. Good teamwork is not inconsistent with friendly 
rivalry between the members, but the rivalry takes the form, 
not of playing to the grandstand, but of doing one’s bit 
toward the success of the team. 

QVhen the mastery motive is thwarted, a variety of queer 
emotional states may appear. Shame, sulkiness, sullenness, 
peevishness, stubbornness, defiance, all spring from “wounded 
self-assertion.” Envy and jealousy belong here, too. Shy- 
ness and embarrassment occur when one is eager for recog- 
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nition but doubtful of winning it. Opposed to all these are 
self-confidence, the cheerful state of one who fully expects 
to master the obstacle or the opponent, and elation, the joyful 
state of one who has achieved mastery. 

Submission, Is there an unlearned, primitive drive toward 
giving up in face of an obstacle, or submitting to the domina- 
tion of another person.^ At first thought we say, “No. How 
can the individual have two contrary drives?” But this is no 
argument, for the individual may have conflicting motives, 
responsive to different types of situation. In fact, the out- 
going tendency to explore a strange locality is opposed by 
timidity, as we saw in the case of the rat in the maze (p. 300). 
So, in face of an insuperable obstacle, the individual does 
give up, and he yields to external compulsion when the com- 
pulsion is forcible enough. At first thought we say the indi- 
vidual is passive in these cases, and simply forced to yield, as 
a stone is brought to a stop when it strikes a wall. In reality, 
giving up is not quite so passive as this. There is no external 
force that can absolutely compel us to yield, unless by club- 
bing us on the head or somehow putting our brain, nerves 
and muscles out of commission. If we cease struggling while 
still able to struggle, our giving up is not passive but our own 
act. It would seem to be a very primitive kind of response. 
When struggling against an obstacle, we sometimes feel an 
impulse to give up, and yielding brings relief. (The child has 
plenty of chances to learn submission, but there is some 
ground for belief in the unlearned driv^, 

Whether the abihty to submit is partially unlearned or 
wholly the result of training, it is surely an asset in the great 
task of adapting oneself to the environment. Absolute stub- 
bornness would prevent all learning by trial and error. An 
absolutely stubborn cat in a puzzle-box would persist in push- 
ing its nose between the bars, if that were its first reaction, 
and would never find the latch that opens the door. Final 
mastery often depends on giving up the first line of attack 
and trying something else. Adaptability, docility, openness 
to new facts and ideas, impartiality and fairness, all contain 
an element of submissivenes^ 
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Yielding to the domination of other persons often occurs 
unwillingly, and then belongs under the head of “thwarted 
self-assertion,” but the question is whether it ever occurs w’ill- 
ingly and alfords satisfaction to the individual who yields. 
We certainly yield with good grace to one who so far out- 
classes us that competition with him is unthinkable. Hero 
worship is a good example of willing submission. There are 
individuals who are “lost” without a hero, and all of us are 
glad to follow the leader at certain times. These socialized 
forms of submissive behavior depend on learning, but may 
involve a primitive tendency to yield to superior force. 

Likes and dislikes. Besides the motives which are “trends 
of activity,” there are learned an d u nle arned t astes, or likes 
and disli kes, that seem rather passiv e and independent of any 
activity in which the Jndiyidual ma^^ Sweet is 

liked and bitter disliked, just for themselves. Certain odors 
are liked and others disliked. Bright colors are liked; smooth 
tones are liked; simple rhythms are liked. These likes and 
dislikes do not have to be learned, whereas the liking for 
lemonade, coffee, olives or cheese has to be acquired by learn- 
ing, as is true also of the liking for subdued colors or for close 
musical harmonies. 

Such likes and dishkes are motivating factors in the devel- 
opment of the arts. The culinary art could not have devel- 
oped in the absence of pleasant tastes, nor the perfumer’s art 
in the absence of pleasant odors. The color art is certainly 
dependent on human love of color, and music on love for 
tones and rhythm. Once these arts are in existence, the artists 
fin d opportunity in them for the mastering of technique, and 
for self-display and social prestige, but the basic motivation 
still lies in the unlearned likes and dislikes. 

Classification of unlearned mot ives. Though a bitter taste 
is not the same as a bum on the hand, and though the motor 
response is different in the two cases, in both the act consists 
in getting rid of the stimulus. Other avoiding reactions can 
be classed with these two as having very similar trends. In 
exploring the environment the individual finds a variety of 
things having objectionable characteristics, things that he 
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leams to avoid. For want of a better name, we may speak 
of a class of “bad objects.” The individual’s trend with re- 
spect to this class of objects is toward avoidance and security. 

There are also good objects, “goal objects.” The trend is 
to approach and appropriate them. Some of them, like food 
or drink, satisfy an organic need; others, like a sweet odor, 
appeal to a natural liking. If we disregard the animals and 
rely upon our human experience, we can class all these ob- 
jects as pleasurable, and^the trends toward appropriating them 
we can regard as trends' toward plea sitre . 

Besides definitely good and bad objects, there are strange 
objects and obstacles. With respect to strange objects, the 
trend is toward exploration and manipulation, or, we might 
say, toward acquaintance with the environment. With re- 
spect to obstacles, the trend is toward mastery. By lumping 
things together rather freely we might combine acquaintance 
and mastery under some such name ^.^'A chievem ent. 

Evidently the unlearned motives could be classified in vari- 
ous ways. No classification is perfectly valid except as a 
matter of convenience. Thinking of human life we may find 
it convenient to speak of a few major demands which the 
individual makes on the physical and social environment. He 
demands security, pleasure and opportunity for achievement. 
Individuals differ in the insistence of these demands, some 
being anxious above all for security, others being willing to 
take risks in the pursuit of pleasure, and still others having a 
keen zest for achievement of one kind or another. The kin d 
of security or pleasure desired also differs with the individual. 
These individual differences are probably due partly to he- 
redity and partly to environment. 

LEARNED MOTIVES.* ATTITUDES, INTERESTS, 

•' ■■ - ?• ’ ’ ■ ■ ’ 

PURPOSES 

Equipped with a list of primary needs and natural demands 
of the individual, a student of motivation may think himself 
fully prepared to interpret the behavior of adults and to make 
practical use of his knowledge. To secure action from him- 
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self or other people he would simply have to provide incen- 
tives appealing to the hunger drive, the sex drive and the rest. 
But how would a teacher, for example, or an athletic coach, 
motivate his class or team to high endeavor? He could appeal 
to the exploring and mastery motives, but he might find his 
group little interested in the activities he wished them to 
undertake. Some individuals would be more interested than 
others in any particular activity. He would be forced to the 
conclusion that motives become complex and specialized as 
the individual grows older, and he would insist that psychol- 
ogy should advance from the study of primitive drives to an 
investigation of adult interests, attitudes and purposes. 

Modification of the primitive drives. We need not assume, 
and had better not assume, that all adult motives stem from 
a few primary drives, modified and combined in various 
way:^ Radically new rnotives^ may emerge from the environ- 
ment, or better from the individual’s dealings with the envi- 
ronment. However this may be, the primary drives do per- 
sist throughout life and are modified in various ways as the 
result of the individual’s experience. The unlearned trend 
remains the same while the behavior is much changed through 
learning. It is changed in several w'ays. 

I. New motpr_^ responses. Examples of this kind of modi- 
fication have already been given. The adult’s eating behavior 
differs from that of the hungry child. In part the change is 
due to social influences, and in part it is because the adult is 
responding to different foods, different incentives. His 
motor behavior is adapted to the incentive, the object dealt 
with. So it is with other drives. Where the little child 
fights with his teeth, nails and feet, the adult is more apt to 
use his tongue. Both are angry, both show the same trend 
toward damaging the adversary, but they use different weap- 
ons. The adult does not care especially to bruise his oppo- 
nent’s skin but he would like to damage his reputation or 
lower his social prestige. 

In the same way, exploring behavior takes various forms, 
such as asking questions, reading a story to see how it comes 
out, or reading the news to see how things are going in the 
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world. The range of curiosity becomes widely extended. 

2. New stmmli. Examples have already been seen in con- 
ditioned fears and acquired tastes. Some interesting experi- 
ments have been concerned with the possibility of eliminat- 
ing unnecessary fears or of developing new tastes and pref- 
erences. 

Peter was a child nearly three years old who for some un- 
known reason was extremely afraid of a rabbit. The experi- 
menter undertook to remove this fear by a process of “con- 
ditioning.” The plan was to have the rabbit present while 
the child was enjoying his lunch. At first, when the rabbit 
was placed close to the child, fear predominated and might 
easily have spoiled the lunch. Without the exercise of tact, 
the conditioning would have been in the wrong direction (as 
the combination of orange juice and cod liver oil may make 
some children hate orange juice rather than like cod liver oil). 
So the experimenter placed the rabbit in his cage quite far 
away from the child who was then able to tolerate the rab- 
bit’s presence without loss of pleasure in his lunch. Day by 
day the rabbit was brought nearer, Peter continuing to tol- 
erate the situation. Finally the rabbit could be placed right 
on the lunch table and taken from his cage. Peter began 
playing with him, even without the aid of any lunch (6, 7). 

What happened here was that the child saw the rabbit in 
a favorable light because of the agreeable nature of the whole 
situation and because of the unobtrusiveness, at first, of the 
fear-provoking rabbit. A somewhat similar experiment was 
carried out by a group of educated adults. The experimen- 
ter handed a (harmless) garter snake to one of the group who 
was required to hold the snake for 10 seconds and then to 
rate the experience on a scale of pleasantness and unpleasant- 
ness. Each member of the group did the same, and the ex- 
periment was continued for 15 sessions, two a day. On the 
first trial the experience was rated quite unpleasant by most 
of the subjects, but by the tenth trial some were finding it 
pleasant and the average was just at the point of indifference. 
Many of the subjects helped the situation by giving the snake 
a pet name. Doubtless all of them discovered that the snake 
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did not bite and was not slimy to the touch. Oftentimes 
acquaintance with an object shows it to be better or worse 
than had been assumed beforehand, and so the emotional re- 
action is changed (/.a). 

In still another experiment, pictures shown or musical se- 
lections played to a group of students during an agreeable 
lunch period rose in the scale of preference. Being in an 
agreeable state of mind, the subjects were disposed to make 
favorable responses, and this favorable attitude to these par- 
ticular objects was retained even after the lunch period was 
over (^) . 

What we shall see in an object and how well we shall like 
it . are determined^ in the first instance by the total situation, 
including our own state and the setting of the object. When 
we have once been led to take a certain attitude toward an 
object in a certain total situation, there is a good chance that 
we shall revive the same attitude even when the object is seen 
in more neutral condition^ (cf. some remarks on recognition, 

P-J57)- 

/Often a shift from an unfavorable to a favorable attitude 

V., ■ ■ 

is rewarded in one way or another, and so reinforced. One 
who finds himself overcoming a fear has a gratifying sense 
of new freedom, and his newly found courage is probably 
applauded by his friends. Social approval is given to likes 
and dislikes that conform to the custom of the group and so 
the attitudes of members of a group are standardized to a 
considerable extent. 

In getting acquainted with the world, then, the individual 
discovers new stimuli capable of arousing his primitive drives. 
He finds new dangers to avoid, new enemies to fight, new 
obstacles to overcome, new objects to like and dislike. And 
he/^nlearns many old fears, likes and dislike^ 

3 . Cm nbinatio n of motives. The same object may be an 
incentive for more than a single drive. To take a very simple 
instance, an orange attracts a person who is hungry, or one 
who is thirsty, or one who relishes an agreeable flavor, or one 
who admires its gorgeous color and symmetrical shape. Ex- 
perience with oranges builds up in the individual a compound 
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attitude toward that fruit. A host of similar examples could 
be given. One of some importance is the growing boy’s atti- 
tude toward his father. Big and strong and exciting in his 
play with the boy, the father becomes an object of admira- 
tion and hero worship. He seems to the boy to possess un- 
limited power and knowledge. As a kind father, he is the 
object of affection. But he will not always play with the 
boy or do his bidding; he issues commands, imposes restric- 
tions on the boy’s freedom of action, reprimands or punishes 
at times and is the source of authority which the boy resents. 
The little child tends to be all-or-none in his reactions; At 
one time he is all for his father, at another time, all against 
him. As he grows up the boy develops a more balanced, 
understanding attitude. The father, we may say, is a prob- 
lem to the child, a problem in motivation; and the solution 
lies not in following any one primitive drive but in develop- 
ing a new, compound drive, adjusted to the father’s complex 
role and personality. 

Attitudes. Continuing the previous topic, we can define 
an^attitude as a set or dispasition (readiness, inclination, tend- 
ency) to act toward an object according to its characteristics, 
so far as we are acquainted with them. Several points in this 
definition will bear a little further consideration. 

/. Set or disposition. An attitude is built up in the process 
of getting acquainted with the object. It is a learned motive 
and like other learned responses is not in action all the time. 
It is retained in an inactive state and is aroused to activity by 
( suitable stimuli. jWhen it is active, it conforms to our general 
definition of,ief (p. 32). When it is inactive. it may be called 
' a disposition So we may say that a person has a critical atti- 
tude or disposition toward politics. He is disposed to take 
an active critical attitude or set whenever the subject of 
politics is mentioned. 

2. Acting tonvard an object. The action may be confined 
.to talking or even to silent thought. As Mark Twain re- 
marked, everybody is disposed to find fault with the weather, 
but nobody seems to do anything about it. , From the indi- 
vidual’s own point of view, an attitude is 2 feeling rather than 
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an overt action. Your attitude toward a certain person is 
expressed by saying that you feel sympathetic or antagonistic 
toward him. You feel amused at a certain person, you feel 
dubious about a certain proposal, you feel inclined to sit in 
the comfortable chair. Very many attitudes are known to 
the subject as feelings. When the feeling is at all strong the 
attitude is called a se?ttmeni. Such sentiments as love, hate, 
ambition and patriotism are powerful motives in adult life. 
They are not primitive drives but are learned and built up 
in the course of experience {8}. 

5 . CharacteTistics pf the object. If all we knew or cared 
about objects was the answer to the question how good or 
bad they are for us, we could arrange all our attitudes on a 
scale extending from most favorable to most unfavorable. If 
we try to do so with a miscellaneous list of objects, such as 

classical music, aviation, hammer and nails, detective stories, 
snow, slippers, the ocean, 

the objects make such a variety of appeals that our attitudes 
are not comparable, j What we discover in an object is much 
more specific than its degree of goodness or badness, and our 
attitude is adjusted to the nature of the object. 

/f. Acquaintance rwith the object. We have been speaking 
as if the individual got to know the object by his own ob- 
servation, but often his acquaintance is secondhand. He ac- 
cepts what others tell him and forms an attitude accordingly. 
He takes over the attitudes that are current or traditional in 
his social group. Many prejudices, some of them quite irra- 
tional, are founded on “They say.” 

An attitude may persist after the “acquaintance” has lapsed. 
We dislike a person though we have forgotten why. We 
may have been conditioned for or against a person or thing 
in childhood, and our retained childish attitude may be quite 
different from what we should derive from a fresh investiga- 
tion. So we carry around with us a lot of superfluous preju- 
dices and probably some foolish enthusiasms. 

Unc onscious motives. This word, “unconscious,” is re- 
sponsible W a good deal of mystification in psychology. 
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There used to be much talk of “The Unconscious,” regarded 
as a separate part of the personality, but this way of talking 
has largely gone out of fashion. Your attitude toward a per- 
son, or your motive for an action, may be complex and dif- 
ficult to analyze. If you do succeed in analyzing your motive 
for an act and formulating it in definite language, then you 
have to admit that this motive was unconscious before, or 
only dimly conscious, since it was not formulated, it was not 
isolated, it was not present in the precise form you have now 
given it. Yet it was there, bound up in the total activity. It 
was not unconscious in the sense of being active in a dif- 
ferent, unconscious realm. The realm in which it was active 
was. that of conscious activity, and it formed an unanalyzed 
part of that activity?' 

In the same way, we do not realize in helping a friend that 
we are at the same time dominating over him, but think, so 
far as we stop to think, that our motive is pure helpfulness. 
Later, analyzing our motives, we may separate out a masterful 
tendency, which was present all the time and consciously 
present, but so bound up with the other motive of helpfulness 
that it did not attract our attention. Now if our psychology 
makes us cynics, and leads us to ascribe the whole motivation 
of the helpful act to the mastery impulse, we are fully as far 
from the truth as when we uncritically assumed that helpful- 
ness was the only motive operating. 

{Jhe origin of an attitude may be lost in the dim past, but 
that loss of memory does not make the present attitude un- 
conscious in any true sens^ When an individual has an un- 
fortunate “style of life” or an unrealistic code of personal 
ethics (pp. i8o, 185) he does not remember the childhood 
experiences in which these complex attitudes originated, nor 
does he see clearly how his present life is being hampered and 
distorted by these attitudes. He may suffer from an exag- 
gerated feeling of inferiority and be disposed to give up in 
face of any obstacle; but he tells himself and others that the 
obstacles are unsurmountable or that he is incapacitated by 
some strange illness for which he cannot be blamed. As a 
much simpler, less neurotic illustration of this sort of camou- 
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flage, take the person who will not yield ground in the least 
in a debate with his friend. He will say, “Of course not, for 
my side of the question is right”; but next day in a calmer 
mood he may see that his real motive was the desire to keep 
the upper hand or the fear of being worsted. Some people 
cannot stand the least bit of criticism because they feel that 
the core of their being is attacked. Some cannot bear to 
have another person praised, even a famous historical char- 
acter. They seecn to feel the praise of another to be a chal- 
lenge to themselves. This attitude may go back to childhood 
when the parents praised one brother or sister as a means of 
“setting down” the other. The not-praised child was left out 
in the cold, and the old feeling of insecurity is revived in the 
adult on hearing anyone praised. In all these cases we have 
motives that are not understood or analyzed, but they are 
not really unconscious^ Sometimes it is worth while to an- 
alyze our own motives, but some individuals do too much 
of this and would be better advised to leave the past behind 
and press forward to the most desirable goal that seems at 
all within their reach {^) . 

Intereste.. An interest is a kind of attitude. It is obviously 
not an attitude of indifference or avoidance; it is a positive, 
approaching attitude. It is the attittide that makes attention 
to a thing easy (p. 46). How does an interest develop? 
Many objects— for example, a person, a book, a topic for 
study, a line of work— which at first sight seem to have no 
interest become interesting after a little exploration. .Sqme 
authorities wili tell you that all interests are derived from the 
primitive drives by conditioning and the other processes al- 
ready described; The present author’s view is quite different. 
He believes that an int erest sp ringsTrom the individual’s abil- 
ity to deal effectiyely with , some phase, .of the environment. 
An interest in tools springs from the ability to manipulate 
them and accomplish results by their use. An interest in 
music springs from a liking for tones and harmonies, from an 
ability to follow and appreciate music and perhaps to sing or 
somehow make music. When a pianist says, “I don’t care at , 
all for that particular piece, but I play it sometimes because 
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it makes a hit with my audience,” the pianist’s interest in that 
piece is derived from the drive for social mastery. But when 
he says of another piece that he likes it because it is such 
interesting music, and plays it for his own enjoyment, the 
interest in that piece springs from the music itself and from 
his ability to appreciate it. When a person says of his job 
that it is deathly uninteresting and good for nothing except 
to keep him alive and perhaps enable him to marry, you can 
trace his motivation for this job back to th§ primitive drives. 
But if his job suits him, he forgets the economic motive while 
actively engaged in the work, for he finds the materials dealt 
with, and the operations involved in dealing with them, in- 
teresting in themselves. At any one time he has a definite 
goal to reach and becomes absorbed in the activity leading 
toward that goal. According to this view interests, which 
are certainly very important motives, spring from the indi- 
yidual’s active give-and-take relations with the environment. 

Purposes. Though the word “purpose” is sometimes used 
so broadly as to cover any activity directed to a definite end— 
any form of goal-seeking— it is better reserved for cases where 
the individual has some foresight of the end. Foresight de- 
pends on memory, for the outcome of an act cannot be fore- 
seen except by one who has had experience in performing 
similar acts and noting their results (pp. 299, 318). 

A purpose^can be defined as a goal-set with foresight of 
jthe results to’ be obtained. It is an idea of certain desirable 
or undesirable results motivating activity directed toward ob- 
taining or avoiding those results. You can have an idea of a 
desirable state of affairs without acting on this idea. When 
you say, “Fd like to do this, or to have that,” your wish is 
not yet a purpose, but if you go on to say, “I’ll do it, I’ll get 
it,” you have adopted the wish as a purpose. 

Throwing or shooting at a mark affords a simple example 
of a purposive act. You take aim, you shoot, you watch the 
effect. The final stage consists in observing the results. You 
go through one or more preparatory stages in reaching the 
results. You follow a path to the goal,, you take means to 
reach the desired end. The time-span of a purposive act, the 
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time from start to finish, may be only a couple of seconds 
or may extend to years. The little child’s purposive acts 
have only a short time-span which enlarges as he grows older. 
His time perspective, both forward and backward, becomes 
wider and more exact. In the midst of an elaborate planned 
activity, like cooking a dinner or assembling a machine, the 
adult has a sense of where he is in the total scheme of the 
operation. .Evidently the planning and execution of a com- 
plicated purposive act demands good intellectual grasp as 
well as energy and persistence. 

The purpose behind a particular act is often highly special- 
ized. Just as a learned attitude is more specific than an un- 
learned drive, so a purpose is more specific than the general 
attitude toward a person or thing. Your friend starts up and 
says, “I’m going over to the book store to get a little pocket 
memorandum book,” and you know that he is set to do just 
that thing. A large share of human behavior is directed to 
precise ends, often formulated beforehand in words, some- 
times in mental images, sometimes in blueprints and models 
of yarious kinds; 

dn several respects, then, a purpose is a motive at the high- 
j£St degree of development. It’ican be more elaborate than 
any other motive, it is-\)ften adjusted to the ex'act character 
of a certain, environment, it ' may compass a long series of 
varied acts leading up to.,the goal, and it is apt to, have very 
great motivating power. 

CONFLICT OF MOTIVES 

The individual is complex, with many different activities 
that can be aroused. The environment is complex, affording 
stimuli for various activities. Conflict, then, is sure to arise, 
and a choice must be made (/y, esp. pp. 483-538). 

The sta te o f ind ec ision. When a conflict arises, the first 
result is a state of indecision, this “state” being really a com- 
plex activity, often very intense and often very confused. 
It works itself out, somehow, into the state of being com- 
mitted to one of the alternative lines qf action. 
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The state of indecision may amount simply to Joeskancy ^ 
when the conflict is between doing something, on the positive 
side, and fear, shyness or inertia on the negative side. Hesi- 
tancy is apt to occur before getting out of bed in the morn- 
ing, before taking a plunge into cold water, or before speak- 
ing out in meeting or in a general conversation. To get 
action, the positive motive must be stronger than the negative, 
at least for an instant. 

Vacillation is a more complex state of indecision, when the 
choice lies between two desirable goals, or between two evils.- 
Vacillation is certainly unpleasant. We want action, or else 
we want peace, but vacillation gives us neither. In spite of its 
irksomeness, we seem almost powerless to end it, because as 
soon as we have about decided on the one alternative, what 
we shall miss by not choosing the other comes vividly to 
mind, and swings the pendulum its way. 

■ However, a decision is usually reached, and then it usually 
sticks. A student may vacillate long between the apparently 
equal attractions of two colleges, but when he finally decides 
on one, the advantages of the other lose their hold on him. 
Now he is all for one and not at all for the other. Some 
people, indeed, are abnormally subject to vacillation and 
never accept their own decisions as final, but normally a de- 
cision, once reached, is fortified by the satisfaction of having 
a definite course of action and by self-assertion, because nve 
have decided, and now this course of action is ours. 

The proce ss of decision. While the state of indecision and 
the final state of decision are very different, the process of 
passing from one to the other is often difficult to trace. It 
differs from one case to another. 

Del iberation. Sometimes each alternative is pictured as 
well as possible, and weighed against the other. (This is 
ideally rational, but often impracticable, for lack of knowl- 
edge of how each line of action would turn out. Even if 
practicable, dehberation may be too irksome to pursue to the 
bitter end) Perhaps the most common process is a sort of 
partial deliberation, the two alternatives appealing to us by 
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turns till at some moment one of them makes so strong an 
appeal as to secure the decision. 

Incubation of a decisiom When a deadlock arises between 
alternative courses of action, the most rational procedure is 
usually the same as is found useful in recalling a forgotten 
name or solving a difficult problem (pp. 350, 588). Let the 
matter rest for a time, and perhaps sleep over it. On taking 
the matter up afresh you often find that one alternative has 
lost its momentary appeal and that the other is clearly 
superior. 

■f^bkrary decisiorL Sometimes a deadlock is so irritating, 
almost humiliating, that we say, “Any decision is better than 
none; here goes, then; this is what I will do,” so breaking the 
deadlock by what seems to be a mere toss-up. 

Does the decision always follow the stronger motive? Logi- 
cally it would seem that the stronger motive must prevail. 
But motives have a way of bringing in allies, and then the 
question becomes, which team of motive s is the stronger. A 
primitive craving, pitted against mere self-denial, would have 
the advantage, but self-respect and loyalty to another indi- 
vidual or to one’s social group may line up on the side of the 
weaker motive and give it the decision. 

What becomes of the rejected motives? If you ask a person 
who has just fought his way through from a state of indeci- 
sion to a state of decision to reopen the question and consider 
whether the rejected alternative might not be better, he is 
very unwilling to go back into the turmoil of indecision; and 
if he does reopen the question, he usually finds the rejected 
alternative wholly lacking in puUing power. (Jhe process of 
decision has deadened the rejected motive. Thus the rejected 
motives may simply lap se i nto an inactive state and be gradr 
ually for gotte^ 

A deeply footed motive, which cannot be so easily elimi- 
nated, may often be quieted by deferring i t, by assuring it 
that its turn will come later on. Sometimes it is disgui sed and 
then gratified, as when an outwardly courteous action con- 
tains an element of spite. Sometimes it is allowed a modified 
gratification, as when the boastful boy, after having the con- 
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ceit taken out of him by his fellows, boasts no longer of 
himself but of his school, town or country. Sometimes it is 
tricked by defense mechanisins, such as the “sour grapes” 
mechanism, a pretending that we don’t want what we can’t 
reach or what we have decided not to touch. 

Some motives are repress ed in the sense emphasized by the 
psychoanalysts. A strong but unacceptable desire is forbid- 
den, thrown out of gear, banished and forgotten as far as pos- 
sible, while still retaining its force and finding gratification 
in dreams and in major or minor disturbances of waking life. 
Sometimes the desire for a particular thing is replaced by a 
senseless fear of that same thing. Repression grows out of 
an unresolved conflict (p. 349). 

The most adequate way of handling rejected motives is to 
co-ord inate themjwith a cc e pted mo t ives — to harness them 
into teams and set them to work. This cannot always be 
done; for example, if a young woman has two attractive 
suitors, she may find difficulty in harnessing them together. 
But when the boastful boy becomes a loyal and enthusiastic 
member of a school, his self-assertive motive is combined with 
social motives into an effective team. 

These various ways of handling a rejected motive can be 
illustrated in the case of the sex motive. It so happens, in part 
because modern economic and educational conditions enforce 
a delay in marriage, and in part simply because there are so 
many attractive people in the world, that the cravings of sex 
must often be denied. What becomes of them.? Of course 
the sex motive is too deep-seated to be eradicated. But the 
fascination for particular individuals may lapse and be for- 
gotten, Certain people we remember, once in a while, with 
half-humorous and certainly not very poignant regret. De- 
ferring the whole matter till the time is ripe works well with 
many a youth or maiden. Combined with social interests, the 
sex motive finds modified satisfaction in a great variety of 
amusements, as well as in business associations between the 
sexes. Introduce an attractive girl into an officeful of men, 
and the atmosphere changes— which means, certainly, that the 
sex motive of these men, combined with ordinary business 
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motives, is finding a modified satisfaction. The sex motive 
thus enters into a great variety of human affairs. Defense 
mechanisms are common in combating erotic impulses; the 
“sour grapes” mechanism sometimes takes the extreme form of 
a hatred of the other sex; but a very good and useful device 
of this general sort is to throw oneself into some quite dif- 
ferent type of activity, as the young man may successfully 
work off his steam in athletics. Athletic sport does not 
gratify the sex tendency in the least, but it gratifies other 
tendencies and so gratifies the individual, (ft is the individual 
that must be satisfied, rather than any specified one of his 
tendencies. As regards co-ordination, the fact was Illustrated 
just above that this method would not always work; but 
sometimes it works immensely wel^ Here is a young person 
(either sex), in the twenties, with insistent sex impulses, 
tempted to yield to the fascination of some mediocre repre- 
sentative of the other sex. Such a low-level attachment, 
however, militates against self-respect, work, ambition, social 
sense. Where is the co-ordination? It has to be found; some 
worthy mate will harness all these tendencies, stimulating and 
gratifying sex attraction, self-respect, ambition and others 
besides, and co-ordinating them all into the high-grade senti- 
ment of love. 

MOTIVATION OF WORK 

It would be more satisfactory, in approaching the practical 
side of the subject, to entitle this section, “Motivation of 
work and play” or in some such way to promise information 
on the important problem of securing and retaining affection, 
fostering friendly relations and increasing the enjoyment of 
social life, by use of suitable incentives. A young wife wishes 
to keep her husband as much in love with her as he is during 
the honeymoon. She has a problem of motivation on her 
hands, and there are many such problems on which common- 
sense advice, “words of wisdom,” could be offered but not 
much that is sure or scientific. We can safely recommend an 
outgoing, optimistic attitude rather than recourse to such 
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negative suggestions as, “You don’t love me any more” or, to 
a child, “You are a bad boy and will be a disgrace to the 
family.” The suggestions might be taken to heart, and at 
any rate they create a barrier which interferes with confi- 
dential, friendly relations. Somewhat similar is the bad effect 
of obvious effort or artfulness on the part of one who is 
anxious to make a good impression. 

genuine play situation fosters spontaneity and usually 
secures excellent motivatioi^ Children who hang back from 
a certain piece of work will do the same thing eagerly if it is 
somehow made into a game. Not being commanded, they 
are not stimulated to resist and are left free to immerse them- 
selves in the activity and find something interesting in the 
materials, operation and social give-and-take involved in the 
game. There is a suggestion here for anyone concerned with 
the motivation of serious work. 

Suggestions from the laboratory. From numerous experi- 
ments on motivation a few are selected which demonstrate 
the effectiveness of certain incentives. 

C(mi)etition. Pass a dynamometer around a group of men 
asking each to try squeezing it as hard as he can. You tell 
the first man his squeeze in pounds and hand it to the second 
man who perhaps does better than the first. At once the first 
man wants to try again and visibly exerts himself more than 
before. 

Facenukim. This is an outdoor rather than a laboratory 
experiment. A runner can make better time against a com- 
petitor than when running “against time.” He does better 
when paced by a bicycle rider who keeps just a little ahead 
of him than when running alone. The pacemaker is not a 
genuine competitor, and the runner does not really desire to 
overtake him. What, then, is the use of the pacemaker? The 
best answer is probably that the pacemaker provides an im- 
mediate goal, always close ahead of the runner, calling for 
the runner’s best effort moment by moment. A distant goal 
is less stimulating. 

Self-competition . A similar result can be obtained without 
a, trace of competition between individuals. You give the 
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subject a series of trials at the same performance and before 
each trial you tell him his record on the preceding trial. He 
will usually try to beat his previous record. The practice 
curve (p. 321) can be used as an effective incentive. You 
plot the curve as the experiment progresses so that on each 
trial the subject knows what he has done from the beginning. 
This prac t ice w i th “k nowle d g e of results” gives the subject 
at every stage something very definite as an immediate goal. 

The output of muscular work can be considerably in- 
creased by these incentives. In one experiment the subject 
lifted a weight time after time with one hand (by pulling on 
a cord which passed up over a pulley and was attached to 
the weight at the other end). The apparatus made a visible 
record of each pull, and the question was how many times 
the subject could and would lift the heavy weight, one lift 
every two seconds, before giving up. In one condition the 
subject did not see the record being made but simply did “as 
much as he could.” In another condition he saw the record 
as he made it and also saw ahead of him on the record a mark 
placed there by the experimenter as a goal. If he could reach 
this goal he would surpass his previous achievement. Under 
this latter condition he got 20-40 percent more work out of 
his muscles, at the cost of some extra fatigue. In this experi- 
ment motivation came from the visible goal and the immedi- 
ate knowledge of results (/). 

Very different from muscular effort is accuracy of obser- 
vation, but this too is improved by prompt reward for an 
accurate job or punishment for inaccuracy. In one experi- 
ment the “reward” was simply a bell ringing whenever the 
subject had done a very accurate job in his effort to divide 
a hne into halves by the unaided eye. Under this stimulation 
his accuracy improved far beyond the point reached by sim- 
ply trying to do his best, time after time, with no knowledge 
of results (5). 

The pacemaker and similar experiments show the great 
value of visible, immediately attainable goals and the v alue 
of prompt check-up on result s accomplish ed. These incen- 
tives can be used in many practical situations. 


404 


MOTIVATION 


Will and will power. We are not to think of the will as 
a special faculty or source of energy. Willing is a way of 
acting. To will is to decide between conflicting motives, 
or to exert effort in overcoming an obstruction, or to under- 
take a purposive course of action. A typical instance of will- 
ing occurs when a person has failed in some attempt but now 
has another chance. He says, in effect, “That was stupid of 
me. I can and will do this thing.” His self-feeling is aroused 
and leads him to mobilize his resources and concentrate them 
on a particular task. Willing consists in concentrating one’s 
powers into a specific act. 

Q^he “powers” that are mobilized include motives and abil- 
ities) Such instances as the following are typical. 

(a) “My friends ask me to join their party, but I must not 
do it and will not do it, because . . .” Here the subject mar- 
shals the reasons and builds up motivation against the act. 

(b) “I don’t seem to manage this thing right but I’m deter- 
mined to get it right. Let me observe carefully and see where 
the difficulty lies. ... I see now. I must remember next 
time.” Here the subject is marshaling his powers of observ- 
ing and remembering. 

“Will power” is not a mysterious, almost supernatural 
power possessed by some individuals and enabling them to 
control other people as well as themselves. ^s far as we 
know, other people are controlled only by motivating them, 
only by providing incentives or conditions that awaken their 
own desires, interests and drive^ 

g bulii^— 'no will”— is -an abnormal lack of zest for act ion. 

ng with it go timidity, proneness to daydreaming, and 
often a feeling of being compelled to perform useless acts, 
such as doing everything three times or continually washing 
the hands. Abulia is not comfortable laziness, but is_attended 
by a sense of humiliation and inferiority. It shows itself in 
excessive hesitation and vacillation and in failure to accom- 
plish anything of consequence. Sometimes the subject ex- 
pends much effort, but fails to direct the effort towards the 
execution of his purposes. Some authorities have ascribed 
abulia to inertia or “low mental tension,” some to an overdose 
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of fear and caution, some to the paralyzing effect of repressed 
desires still living in the “unconscious.” Mild degrees of it, 
such as are not uncommon, seem sometimes to be due to the 
distance of the goal. One has zest for reaching the goal, but 
not for the preliminaric^l 

An author, whose case was studied because he was accom- 
plishing so little, was found to follow a daily program about 
as follows. He would get up in the morning full of confi- 
dence that this was going to be a good day. Before starting 
to write, however, he must first have his breakfast, and then 
a little fresh air, just to prepare himself for energetic work. 
On returning from his walk, he thought it best to rest for a 
few moments, and then one or two little matters seemed to 
demand attention; by the time these were done, the morning 
was too far gone, and he postponed writing till the afternoon, 
when the same sort of thing happened, and the great per- 
formance had to be put over till the next day. This man did 
better under a regime prescribed by his medical adviser, who 
commanded him to write for two hours immediately after 
rising, and make this his day’s work— no more and no less 
than two hours. The definiteness of this task prevented 
dawdling. 

How to secure action from yourself, or from others if you 
are responsible for their action, is a big practical problem. A 
few hints on the matter are suggested by w'hat precedes. 

How to get a ct ion fro m yourself — how to liberate your 
latent energies and accomplish what you are capable of ac- 
complishing. A definite purpose is t h e first r equ irement; 
without that one merely drifts. The goal should be some- 
thing that appeals vitally to you, and s om ething which you 
can attain; not too distant a goal; or, if the ultimate goal is 
distant, there must be landmarks along the way to strive for 
as immediate goals; for a goal that can be reached by immedi- 
ate action enlists more present effort. The student puts more 
energy into his study when the examination is close at hand; 
and, although this fact is regrettable, it reveals a side of human 
nature that can be utilized in the management of yourself or 
others. 
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The more clearly you can see your approach towards the 
goal, the , more action. You cannot do so well when you 
simply “do your best” as when you set out to reach a certain 
level, high enough to tax your powers without being quite 
out of reach. You cannot jump so high in the empty air as 
you can to clear a bar; and, to secure your very best en- 
deavor, the bar must not be so low that you can clear it easily, 
nor so high that you cannot clear it at all. 

Getting action from other people is the business of parents, 
teachers, bosses, officers, and of everyone who wishes to in- 
fluence another. In war, the problem of nmrale is as impor- 
tant as the problem of equipment, and was so recognized by 
all the armies engaged in the World War. Each side sought 
to keep the morale of its own soldiers at a high pitch, and to 
depress the morale of tlie enemy. Good morale means more 
than mere willingness for duty; it means a, positive zest for 
action. Some of the means used to promote morale were the 
following. The soldier must believe that his side has the right 
and will eventually win. He must be so absorbed in group 
activities as to forget, in large measure, his own private con- 
cerns. Not only must he be enthusiastic for cause and coun- 
try, but he must be strong for his division, regiment and com- 
pany. Much depends on the officers who directly command 
him. He must have confidence in them, see that they know 
their business, and that they are looking out for the welfare 
of their men as well as expecting much from them (/j, esp. 
pp. 190-265, 388-432). 

The manager of an industrial enterprise has the same prob- 
lem of morale to meet. It is his business to get action from 
people who come into the enterprise as servants, ^he main 
difficulty with the master-servant relation is that the servant 
has so little play for his own mastery motiv^ The master 
sets the goal, and the servant has submissively to accept it. 
This is not his enterprise, and therefore he is likely to show 
little zest for the work. He can be driven to a certain extent 
by fear and economic want; but better results, and the best 
social condition generally, can be expected from such man- 
agement as enlists the individual’s own will. He must be 
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made to feel that the enterprise is his. He must feel that he 
is fairly treated, and that he receives a just share of the pro- 
ceeds. He must be interested in the purposes of the concern 
and in the operations on which he is engaged. Best of all, 
some responsibility must be delegated to him, some room left 
foyhe exercise of his own initiative. 

high-grade trait that is so much in de- 
mand— seems to be partly a matter of imagination and partly 
of motivation. It demands inventiveness in seeing what can 
be done, zest for action, and an independent and masterful 
spiritj) 

Summary of the chapter. The problem of motivation is 
brohght home by the fact that an individual often fails to 
measure up to his abilities. He needs incentives that make an 
effective appeal to his natural and acquired motives. Un- 
learned motives consist largely of the organic needs, but not 
entirely since the individual has a fundamental orientation 
toward the environment with a tendency to explore and 
manipulate objects and overcome obstacles by putting in 
greater effort. He thus becomes acquainted with the envi- 
ronment, adjusts himself to it and masters it to some extent. 
In the course of this experience with the environment he 
builds up new interests and attitudes which are the motives 
most effective in adult behavior. Motives often become un- 
conscious in the limited sense that they are merged with other 
motives and difficult to analyze and identify. Conflict of 
motives often arises and is resolved in various ways that are 
advantageous or disadvantageous to the individual’s happiness. 
Laboratory experiments yield some useful suggestions toward 
managing a situation so as to provide good motivation for 
work. Prompt knowledge of results is one suggestion. War 
experience also offers suggestions on how to promote mo- 
rale in a working group. A few suggestions are offered 
on the motivation of play, friendship and social enjoyment. 
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Feeling and Fmotion 


F rom a purely objective and social point of view, it may 
make no difference how the individual feels, if only he 
goes through the right motions, but that is not the individual’s 
way of looking at the matter. From his personal point of 
view feeling and emotion could not be omitted without miss- 
ing the point of the whole story. A psychology without 
them would be on a par with a motion picture of an orchestra 
in action, without the sound. 

As popularly understood, the emotions are the desires or 
at least include the desires, aversions, impulses and interests, 
already considered in our chapter on Motivation. On analy- 
sis a desire proves to be a tendency to action and at the same 
time an emotional state of the individual. When you de&e 
something you have a definite set or attitude directed toward 
getting that thing, and at the same time you feel strongly 
about it and as an organism you are not in your usual placid 
state. When you are angry at a person you not only seek to 
do him some damage but you are in an excited state. When 
you are afraid of an animal you not only have the attitude 
of escape but you are in a state of fear. In any desire we can 
distinguish, for purposes of scientific study, two main prob- 
lems: (i) the problem of attitude or motive— “What is the 
individual trying to do?” and (2) the problem of feeling 
and emotion— “What is his internal state?” His state can be 
discovered partly from his own introspective testimony as to 
how he feels, and partly by objective study of his bodily 
condition. The state and the attitude are obviously not sep- 
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arate in reality, both being parts of an integrated activity of 
the organism as a whole. 

FEELING 

We have already had occasion to employ the word “feel- 
ing” in two connections. We spoke of the feeling of famil- 
iarity as having various nuances according to our past experi- 
ence of the person or thing now recognized (p. 357). And 
we noticed that many attitudes were also known as feelings 
(p. 393). In conversation it means the same whether you 
speak of your attitude toward a person or of your feeling 
toward him. It is remarkable how many words there are in 
common use for different feelings. It would be no great task 
to find a hundred words, some of them no doubt synony- 
mous, to complete the sentence, “I feel . . .” Here are a 
few names of feelings and emotions, roughly grouped into 
classes. 

Pleasure, happiness, joy, delight, elation, rapture 
Displeasure, discontent, grief, sadness, sorrow, dejection 
Mirth, amusement, hilarity 
Excitement, agitation 

Calm, contentment, numbness, apathy, weariness, ennui 
Expectancy, eagerness, hope, assurance, courage 
Doubt, shyness, embarrassment, anxiety, worry, dread, fear, 
fright, terror, horror 

Surprise, amazement, wonder, relief, disappointment 

Desire, appetite, longing, yearning, love 

Aversion, disgust^ loathing, hate 

Anger, resentment, indignation, sullenness, rage, fury 

The first word in each class is intended to give the key- 
note of the class. Other classifications could be made, and 
the classes could be made broader or narrower. Two broad 
classes, pleasant and unpleasant, would include most of the 
feelings. Still, you cannot say that the names simply desig- 
nate different degrees of pleasantness or unpleasantness. Rap- 
ture and hilarity are both intensely pleasant, but scarcely the 
same; nor are fear and disgust the same, though both un- 
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pleasant. The fact is that there are many kinds of pleasant 
feeling, and of unpleasant. Some of the words do not indi- 
cate whether the feeling is pleasant or unpleasant; excitement 
may be happy excitement or unhappy excitement, and the 
same is true of expectancy and of surprise. 

Wundt’s three dimensions of feeling. This great leader in 
experimental psychology (who established the first active 
psychological laboratory in 1879) hoped to introduce some 
order into the motley variety of feelings by a system of three 
dimensions, analogous to latitude, longitude and altitude, by 
reference to which any actual feeling could be completely 
located. States of feeling can be arranged in a series from 
the most pleasant down through lower degrees of pleasant- 
ness and through a neutral zone over into the minor and then 
the major degrees of unpleasantness. This pleasantness- 
unpleasantness dimension was universally recognized and 
commonly assumed to be the only scale of feelings. But 
states of feeling can be arranged in another series, from the 
most excited to the most calm, quiet, subdued or numb. 
Wundt proposed, then, to take numb feeling as the reverse 
of excited feeling, and thus he had his second dimension, 
excitement-numbness. For his third dimension, he selected 
tenseness-release, which might also be called expectancy- 
release. In expectancy you are waiting for something to 
happen, in relief or release something has happened and abol- 
ished the expectancy ( 20 ). 

Wundt’s scheme has some value, even though it is almost 
too neat to fit all the facts of feeling. There may be other 
dimensions worthy to be placed alongside of these three, such 
as familiarity-strangeness. 

Feeling distinguished from overt action. Feeling is internal 
rather than overt activity. Whereas overt activity deals with 
external objects, feeling by itself produces no external results. 
Yet feeling is not out of touch with the external situation. 
Unpleasant feeling favors getting rid of something and 
changing the situation; pleasant feeling favors keeping things 
as they are. But the feeling can be there without any defi- 
nite overt action to maintain or change the situation; and on 
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the other hand, overt action can occur with a minimum of 
feeling. 

Feeling distinguished from observation of facts. Feeling 
is different from knowing. It does not consist in knowing 
facts of the world outside us, nor even in knowing facts re- 
garding ourselves. A pain may be simply felt, or it may be 
observed as the indicator of some fact. A pain from the 
region of the stomach may be noticed carefully with the 
object of deciding whether it is the pain of indigestion or 
a hunger pang; or it may remain simply a painful feeling. 
Sensations, then, can be taken in two ways. In observation, 
we take them as indicators of facts, while in feeling we take 
them as a mass. 

Feeling at one time is strong, even overwhelming, while 
at another time it exists only as an undercurrent. Or we may 
call it a background, the foreground consisting of the facts 
observed and the acts intended at the moment. Only a few 
among the sensations present at any moment are actually used 
as indicators of facts; the rest of the mass remains unanalyzed 
and indefinite. When you feel dull and heavy, if you notice 
the details you become aware of dull pain in the eyes, neck, 
elbows or knees and of pressure in the chest and abdomen; 
these sensations, when taken as an unanalyzed mass, consti- 
tute the general dull feeling. 

The dull, uncomfortable feeling that is apt to occur during 
protracted sedentary work can be relieved by limbering up 
the joints with a litde exercise, or by lying down for a few 
minutes. The various dull pains from the joints and from 
the interior of the trunk are removed by these means. 

The background of bodfiy feeling may be almost lost when 
one is absorbed in watching something, doing something or 
thinking of something. Bruises received during an active 
game may remain unnoticed till the game is over. Eye ache 
remains unnoticed while the story lasts. The audirace sit 
motionless while the speaker is at his best, and start easing 
their several discomforts as soon as he becomes tiresome. 
Thus feeling is dominated and kept down by absorption in 
activity. ^ 
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Observation of facts and dealing with them belong to- 
gether in what is sometimes called the life of relation with 
the environment, while feeling belongs with the internal life 
of the organism. Thinking, making use as it does of past 
observations and concerned as it largely is with planning for 
future action, belongs with observation and overt action in 
the life of external relations. Observation, thinking and act- 
ing differ from feeling in being more analytical, or intellec- 
tual, or brainy. The skillful handling of a well-observed 
situation is a brainier activity than merely feeling pleased or 
hopeful or discouraged. This brainy life of relation domi- 
nates at certain moments, and pushes the feeling of internal 
condition away into the background. At other times, the 
life of relation loses its grip or takes a rest, and feeling comes 
to the front. 

Feeling is both sensory and motor. On the sensory side, it 
is the sensation-mass, unanalyzed and not utilized to indicate 
facts. On the motor side, it is the general set or attitude of 
the organism. Pleasure is a general set for keeping the situa- 
tion as it is, displeasure for changing or getting rid of the 
situation. Excitement is a general readiness for great activity. 
Expectancy is the general set or readiness for something to 
happen. 

Sources of pleasure and displeasure (2/). Given the fact 
that some stimuli are naturally pleasant— sweet tastes and 
odors, gentle warmth, and some sounds and colors— and 
others naturally unpleasant, we might imagine that all other 
likes and dislikes were acquired by a process of conditioning 
or association. The Irishman likes green or orange according 
to the part of Ireland from which he hails, i.e., according to 
the conditioning to which he has been exposed. The swas- 
tika is a much more beautiful form to certain people than to 
certain others. Many likes and dislikes can be explained in 
this way, but not all of them. 

Let us notice first that the agreeable taste or odor typifies 
only one of two great classes of things that naturally give 
us pleasure. Some things are pleasant without regard to any 
already awakened desire, while other things are pleasant only 
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when we want them. Unpleasant things fall into two 
similar classes. A sweet taste is pleasant even when we were 
not anticipating or desiring it at the moment, and a bitter 
taste is unpleasant though we were not trying to avoid it. 
A grating noise is unpleasant even when it comes as a sur- 
prise. In the other class belongs the pleasure of a cold drink 
when one is thirsty. One must first be thirsty to get this 
pleasure. The desire for water must first be aroused and 
then the water affords pleasure. 

What is true of thirst is true of hunger or of any organic 
need. The need must first be present and then its satisfac- 
tion is pleasant. It gives you no pleasure to punch or kick 
a person or to swear at him, unless you are first angry at 
him. Let any drive be aroused, and then and not till then 
will the result at which the drive is aimed cause you pleasure. 

The same can be said of desires that have been acquired 
through experience. At a football game, for example, when 
a player kicks the ball and it sails between the goal posts, 
half of the spectators yell with joy, while the other half 
groan in agony. Why should the sight of a ball sailing be- 
tween two posts be so pleasant to some persons and un- 
pleasant to others? This particular phenomenon is by itself 
neither pleasant nor unpleasant, but because the desire to see 
it happen is present in the partisans of one team, and just 
the opposite desire in the partisans of the other, therefore the 
pleasure or displeasure occurs. First arouse any desire, and 
then you can give pleasure by gratifying it, or displeasure by 
thwarting it. One sure way of giving a person pleasure is 
to start by awakening in him a desire for what you are pre- 
pared to give him. 

This pleasure in receiving what one eagerly desires is not 
a conditioned response. The desire is learned or built up in 
experience, but the pleasure in getting what is desired is a 
natural reaction. Human nature is such that we are pie 
when we obtain anything we happen to want. We 
pleased also when we surmount an obstacle or when 
reach safety after a flight from danger (p. 388). 

In the preceding chapter, the various wishes 
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vidual were grouped under three heads which were named 
the demand for security, the demand for pleasure, and the 
demand for achievement. The demand for pleasure calls for 
the good things of life, the demand for security seeks to 
avoid the dangers and hardships of life, and the demand for 
achievement is a zest for overcoming obstacles. Satisfaction 
of any of these demands gives pleasure, though the pleasure 
of security is rather tame unless the danger recurs or is 
imagined to recur. Since achievement also brings pleasure, 
why not reduce all three demands to one demand for pleasure 
and regard this as the sum and substance of all demands? 
Such an argument is often advanced. But to have the joy 
of achievement you must first achieve, and you are not going 
to achieve much if your desire is fixed on the expected joy. 
Your energies have to be concentrated on the problem in 
hand. Absorbed in the problem you plow through to suc- 
cess and then, almost as a surprise, comes the joy of achieve- 
ment. . 

Both pleasures and displeasures are manifolded by memory 
and anticipation. A good time is enjoyed both in prospect 
and in retrospect. The same can be done for a bad time, but 
the normal tendency is to forget it and not to look forward 
to any more such times. The optimist, indeed, must often 
be reminded to “hope for the best and prepare for the 
worst.” 

No one has attempted to make an inventory of all the 
common experiences that give pleasure, but such a list has 
been assembled for annoyances, and the length of the list is 
surprising (lo). A small sample of the most annoying com- 
mon experiences is given here. 

Annoyances 

A person continually arguing 

“ “ continually criticizing 

“ “ monopolizing the conversation 

“ “ bragging 

“ “ bullying a child 

“ “ always talking about his illnesses 


##. , 
>* 


416 


FEELING AND EMOTION 


A person assuming superiority 
“ '' continually giving me unsolicited advice 

“ ‘‘ interrupting when I am talking 

“ “ paying no attention to what I say 

a a prying into my affairs 

“ ‘‘ nagging at me 

“ “ trying to sell me something I don’t want 

“ crowding ahead of me in line 

'' ‘‘ late for an engagement 

« a swearing 

“ “ spitting, belching, stuffing his mouth, picking his 

nose, etc. 

Untidy room, clothes, hands, etc. 

A mosquito buzzing when I want to sleep 
Cats howling at night 
A window rattling 
False teeth 

Hundreds of other annoyances have been reported. Some 
of them seem quite innocuous and may be instances of con- 
ditioned responses, originating in some unpleasant situation 
or by association with something that was genuinely un- 
pleasant. Many varieties of annoying behavior suggest that 
the person so behaving feels himself superior or lacks con- 
sideration for others. Even when he is merely breaking an 
unnecessary social taboo his behavior suggests that he does 
not care what other people think. When a person behaves 
in any such way he offends your own desire for superiority 
or at least equality, and so causes a feeling of annoyance. 
Apparently this is one great source of unpleasantness in social 
life. When asked to think of people they most like and dis- 
like and to say why in each case, college students mention 
a large number of traits, but the most frequently mentioned 
on the undesirable side are conceitedness and deceitfulness. 
On the desirable side, most often mentioned are intelligence 
and cheerfulness (zy). 
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EMOTION 

Emotion is a “moved” or stirred-up state of the organism. 
It is a stirred-up state of feeling-that is the way it appears 
to the individual himself. It is a disturbed muscular and 
glandular activity-that is the way it appears to an e.vternal 
observer, who sees the clenched fists and flushed face of 
anger and the tears of grief, or who hears the loud laugh of 
merriment and the pleading tones of love. 

Each emotion can be located in the tridimensional scheme 
of feeling, but such an analysis does not do full justice to the 
emotion. Fear is a state of excited, unpleasant expectancy, 
and mirth is excited, pleasant relief, but each is something 
more. Each emotion is a sensation-mass, and each is at the 
same time a motor set. Fear is a set for escape, and anger 
for attack. Mirth is a readiness to laugh, and grief a readi- 
ness to cry. These sets are more specific than the accepting 
and rejecting sets characteristic of mere pleasantness and un- 
pleasantness. 

How emotions are defined and distinguished one from 
another. Though we all know the emotions as matters of 
personal experience, no one seems to be able to describe them 
adequately either as subjective feelings or as muscular and 
glandular activities. How, then, can we tell the emotions 
apart? How does it come about that we have that large 
vocabulary of names of different emotions? The several 
emotions are distinguished, in practice, by stating the external 
situation in which each occurs and the type of overt response 
demanded. “The various emotions can be readily identified 
and defined only in terms of the behavior situations in which 
they occur” {p). 

Fear is the emotional response to danger; anger, to inter- 
ference; joy, to success; surprise, to any unexpected happen- 
ing; mirth is the emotion that goes with laughing; grief, with 
sobbing; and so on. Any particular emotion is the stirred-up 
state appropriate to a certain situation and overt response. 

It is true that the situation and overt response may occur 
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without emotion. You may fight ofi an attack without 
anger, or dodge an automobile without fear. If the overt 
response is prompt and successful, emotion may not be 
aroused. If the brainy life of relation dominates the organism 
at the moment, the emotional response is minimized. But if 
the situation gets out of hand, the emotion appropriate to the 
situation surges up. From the situation and overt response, 
then, you cannot safely assert that the individual is under- 
going an emotion; but you are reasonably sure that, if he is 
undergoing an emotion, it is the one that usually goes with 
that situation and that response. 

How emotions are revealed — expressive movements. Smil- 
ing, laughing, scowling, pouting, sneering, sobbing, scream- 
ing, shouting and dancing up and down accomplish no im- 
portant external result, except for their effects on other 
people. What is the sense of these movements? At first 
thought, the question itself is senseless, the movements are 
so much a matter of course, while on second thought they 
certainly do seem queer. What sense is there in protruding 
the lips when sulky, or in drawing up the corners of the 
mouth and showing the canine teeth in contempt? Darwin, 
after studying these movements in men and animals, sug- 
gested that they were survivals of acts that were once of 
practical utility in the life of the individual or of the race. 

Shaking the head from side to side, in negation or unwill- 
ingness, dates back to the nursing period of the individual, 
when this movement was made in rejecting undesired food. 
The nasal expression in disgust was originally a defensive 
movement against bad odors; and the set lips of determina- 
tion went primarily with the set glottis and rigid chest that 
are useful in muscular effort (p. 383). Such movements, 
directly useful in certain simple situations, become linked up 
with similar but more complex situations in the course of the 
individual’s experience. 

Showing the teeth in scorn dates back, according to Dar- 
win, to a prehuman stage of development, and is a useful act 
in animals like the dog or gorilla that have large canine teeth. 
Baring the teeth in these animals is a preparation for using 
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the teeth; and often it frightens the enemy away and makes 
actual attack unnecessary. This movement, Darwin urges, 
has survived in the race even after fighting with the teeth has 
mostly gone out. Many other expressive movements can be 
traced back in a similar way, though it must be admitted that 
the racial survivals are usually less convincing than those 
from the infancy of the individual. 

Learning to control emotional expression. Some expressive 
movements, like smiling, laughing, crying, sobbing and 
screaming, are certainly unlearned; others are picked up by 
imitation. All expressive movements become attached or 
conditioned to situations that originally could not arouse 
them. As the child grows up, he learns to moderate his 
expressions of anger and of glee, and he even learns to con- 
ceal his emotions. He is ridiculed for crying or showing 
fear; he gives offense by showing anger, or by crowing and 
strutting in pride. Politeness requires him to smile many 
times when he feels like scowling, and to exclaim in surprise 
at information that is perfectly trite. Thus social pressure 
trains him to keep his feelings to himself. At the same time, 
other people are always trying to discover how he does feel, 
and he himself scans the faces of other people in the attempt 
to read their emotions. There is a race between concealment 
of the emotions on one side and detection of the emotions on 
the other, like the naval race between defensive armor and 
penetrating projectiles. 

On the whole, expressive movements tend to become re- 
duced as the individual grows older. But in make-believe 
play and on the stage there is a development in the oppo- 
site direction, in the direction of depicting the emotions. 
There is a language of the emotions, composed of gestures 
and postures, of exclamations and inflections and tones of the 
voice, of facial expressions. This language is no doubt based 
upon the unlearned expressive movements, but it has become 
standardized through long ages, and now is largely a matter 
of social custom and convention. The child finds this lan- 
guage in use, and appropriates it to some extent. Actors ap- 
propriate it to a large extent, and introduce their own indi- 
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vidual improvements. The result is that this language of the 
emotions is much more expressive than the average adult’s 
facial and vocal behavior during emotion. When the actor 


Fig. 69.— (Feleky, 12,) Two poses, A be 
for hate. When shown to 100 persons the 
shown by the following counts, and still 
same pose are rather similar. 

Pose A Pose B 

surprise 52 ugliness 

wonder 12 disgust 

astonishment 1 1 hate 

9 disdain 
3 scorn 
2 defiance 
2 aversion 
I repugnance 
r bitterness 
I contempt 
I loathing 
I irritation 
1 hardness 
I sneering 
I dislike 
I antipathy 
sullen anger 


Pose B— Continued 
13 disregard 
1 1 bore 
8 fury 
8 sulkiness 
7 pouting 
6 pettiness 
5 disagreeable 
5 suspicion 

3 self-assertion 

3 self-sufiiciency 

3 displeasure 

2 perturbance 

2 weeping 

2 timidity ; 

2 pain ] 

I mental pain j 

I disgusted dread i 

sorrowful pity i 


romantic love 
friendliness 
altruistic pride 
repugnance 


poses for an emotion, he makes full use of his face; but when 
the ordinary citizen is in an emotional state, his face is little 
more than a mask. 

How expressive is the facial language of the emotions? To 
obtain evidence on this question-— obviously an important 
question for social psychology— the experimenter presents 



Surprise 


photographed facial poses and asks you to judge what emo- 
tion is portrayed by each pose. The words used by different 
observers to characterize a given pose vary considerably and 


Responses 

happiness, Surprise determin- Disgust Contempt 

mirth suffering ^ 


Contempt 
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Fig. 70.— (Data from Feieky, 72.) Judgments of posed facial expressions, 
showing general agreement with the actress's intentions. There were 100 
judges, and 6 emotions (or classes of emotions) depicted. For each emo- 
tion a distribution curve of the judgments is shown. Reading along the 
bottom line w'e see that the poses for “love, happiness or mirth” were 
judged to represent one of these same emotions by about 90 pex'cent of the 
subjects, the remainder judging “surprise.” Reading across the top line we 
see that the poses for “contempt” were never interpreted to mean love, 
etc., nor surprise, and only rarely to mean fear or anger, etc.; more often 
disgust but usually contempt, as intended by the actress. The oblique 
slant of the whole diagram indicates a fairly high positive correlation be- 
tween the intentions and the judgments. 


at first thought indicate that emotion cannot be read from 
the face alone. More careful study of the judgments, how- 
ever, shows that the errors committed are relatively small. 
A pose for love will often be called “happiness” but never 
“contempt.” It is possible to arrange a scale of emotions 
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Anger, 
determin- 
ation 2 
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Fear, 

suffering 
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from love at one end to contempt at the other, with anger 
about in the middle, and to distribute along this scale the 
judgments passed on each pose. The distribution shows the 
judgments for each pose concentrated about a center at or 
near the intended emotion. There is on the whole a very 
good correlation between the pose and the judgments. 
Though the finer shades of emotion are not very success- 
fully conveyed by the face, the general character of the 
emotion is well depicted. If so much as this can be done 
with still photographs of the face alone, the living actor, 
with posture and gestures visible as well as the face, would 
certainly convey the intended emotion very completely. 

Emotional attitudes can be expressed by the hands, and a 
few gestures have been conventionalized and are readily 
understood. Everyone knows how to express by his hands 
an inclination to fight, to accept, to reject or to plead for 
mercy. Experiment shows that an actor will undertake to 
portray a large number of emotions by the hands alone and 
that college students, viewing photographs of the poses, are 
in fair agreement on a number of them. The agreement is 
somewhat better when motion pictures of the actor’s manual 
poses are used instead of the still views. The observers in 
this experiment testify, as they do also in experiments in the 
interpretation of facial expressions, that they use two devices 
to assist them. They imitate the pose to see how it feels; or 
they imagine a situation in which the given expression would 
be appropriate (8). 

Unposed facial expression. Photographs of the spontaneous 
expressions of unhistrionic adults in the throes of genuine 
emotion are not eaaly obtained. In the psychological labora- 
tory, strangely enough, more success has been achieved in 
arousing unpleasant than pleasant emotions. 

In one experiment lasting over three hours, a series 
of situations was presented for the purpose of arousing a 
variety of emotions, the series beginning with music and 
serious reading, and proceeding to startling, embarrassing, 
disgusting and painful situations, which became so drastic at 
the close as to cause weeping or vigorous angry language 
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from nearly all the subjects. An attempt was made to ana- 
lyze the facial expressions in terms of the different muscles 
concerned— those that raise or lower the brow, those that 
widen or narrow the eyes, those that “stick up” the nose, 
those that pull the lips upwards, outwards or downwards, 
etc. The object was to see whether there were any patterns 
of facial movement characteristic of the different emotions, 
but the results were rather negative. One individual differed 
from another in his characteristic expression; but the dif- 
ferent situations failed to produce any strikingly different 
facial expressions. The eyes were apt to be narrowed in 
most of the situations, and the mouth was apt to be drawn 
into some sort of a smile or half smile— a sort of “grin and 
bear it” expression. There was more concealment than free 
expression. 

Vocal expression of emotion. The voice is perhaps more 
expressive than the face. The speaking voice is more expres- 
sive than the singing voice, because it takes on a harsh quality 
when required, and because it is free to slide up and down 
the pitch scale. The rising inflection in questioning, the fall- 



Fig* 71.— (Merry, 16.) Inflection of the voice in emotional speaking. 
When the curve goes up the voice rose in pitch. Measured from a phono- 
graph record of Julia Marlowe’s rendering of Portia’s speech in “The Mer- 
chant of Venice.” 
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ing inflection in finality, the circumflex inflection in sarcasm, 
arc very expressive. The little word, “No,” can be made to 
carry several meanings according to the inflection. Monotone 
goes with dull feeling, slides and jumps from low to high and 
from high to low go with excitement. The connection of 
excitement with loud and high-pitched voice is probably 
natural and unlearned, but how much more of the language 
of voice, apart from speech, is unlearned and how much is 
dependent on social custom, we can only guess at the present 
time. When words, with their associated meanings, are 
added to vocal tones and inflections, the emotional expression 
becomes clear and finely shaded. Just the printed word, 
HORROR, in a newspaper headline, creates an emotional 
atmosphere. 

Breathing and heart beat in emotion. Excitement, attended 
as it is apt to be with muscular activity, calls for increased 
breathing and heart action. A startling noise checks breath- 
ing and first stops and then hastens the heart. Breathing is 
shallow during a brief period of concentrated attention, and 
at the end of such a period there often appears a deep in- 
spiration followed by a rather forcible expiration. This 
“sigh” makes up for the insufficient respiration of the preced- 
ing period. The sigh of grief or longing may perhaps arise 
in the same physiological manner. 

The chest movements in breathing can easily be recorded 
by suitable apparatus, and various peculiarities of the move- 
ment pattern are found in emotional states. Laughing and 
sobbing give very peculiar breathing curves. A few psy- 
chologists, after becoming expert in the analysis of breathing 
curves, have attempted to detect a subject’s emotional state 
from his breathing record. They have been especially inter- 
ested to see whether they could detect the suppressed excite- 
ment incident to giving false testimony before a court or 
inquisitor. In an experimental setup, the subject is instructed 
to give true or false testimony before a group of persons, and 
this jury ’ attempts to decide whether the witness is lying 
or telling the truth. Meanwhile his breathing record is taken. 
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and from the record the experimenter attempts to reach a 
decision on the same question. With a fairly competent liar 
in the stand, the jury has only a 50-50 chance of guessing 
right, but some experimenters have scored almost 100 per- 
cent by analysis of the breathing record. On the whole, 
however, the method is not as successful as the one described 
just below. 

The blood pressure, or pressure in the arteries, depends on 
complex physiological factors, the chief of which are the out- 
put of blood from the heart, and the resistance offered by 
the small arteries to the passage of blood. In the lying experi- 
ment, the blood pressure rises in about 80 percent of the 
cases. Possibly this indicator of deception could be used in 
the police examination of suspects; and indeed the method 
has been used with some success, but is still in the experi- 
mental stage. There is no mysterious connection of lying 
with blood pressure or with breathing. The blood pressure 
is apt to rise in excitement, whether the excitement is brought 
on by the exigencies of making up a plausible story, by taking 
an intelligence test, by watching a “sexy” motion picture, or 
by receiving strong electric shocks. In the prolonged emo- 
tional experiment described a few pages back, the blood pres- 
sure rose towards the close of the series of disturbing situa- 
tions. It also rose momentarily in surprise. 

Other signs of emotion. The cat’s hair rises in fear or 
anger, and goose flesh in the human being is the same re- 
sponse, produced by tiny muscles under the control of the 
so-called “sympathetic” nerves. The pupil of the eye dilates 
in the same conditions, from the action of another, related 
nerve. The sweat glands are similarly aroused, and in strong 
emotion the perspiration may stand in beads upon the skin. 
Even in momentary thrills of fear, surprise, embarrassment 
or expectancy, the sweat glands are stimulated to a slight 
degree by their nerves, and the result is a momentary change 
in the electrical condition of the skin, which can be regis- 
tered by a galvanometer and is called the psychogalvanic 
reflex. This electrical change is a delicate indicator of ac- 
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tivity in the “autonomic nerves” which are the next thing 
to be considered. 


ORGANIC STATES IN EMOTION 

Traditionally, the heart is the seat of the emotions, and this 
means, no doubt, that they are felt in the general region of 
the heart; and other ancient “seats,” in the diaphragm or in 
the bowels, agree to the extent of pointing to the interior of 
the trunk as the general location where emotions are felt. 
There may be something in this primitive location of the 
emotions; there may be sortie internal disturbance in strong 
emotion that makes itself felt by obscure sensations. 

To understand what goes on in the interior of the trunk, 
we need to add to our previous information on the endocrine 
glands (p. 1 70 ) some knowledge of the nerve supply of this 
region. 

The autonomic nerves. These are the nerves that run to 
the heart, blood vessels, lungs, stomach, intestines and other 
viscera, and also to the sweat glands, the little muscles of the 
^ hairs, and the iris of the eye. They run, that is, to the 
smooth muscle, a slower-acting, but more automatic type 
of muscle than that of the limbs, and they run also to glands. 
These nerves are composed of extra-slender nerve fibers, 
which grow out from cells in the brain stem and cord, and 
so are part of the general nervous system, not a separate 
system as was formerly believed. There are three divisions 
of the autonomic, upper, middle and lower. The upper divi- 
sion grows out from the brain stem, and, among other effects, 
slows the heart beat, but stimulates the glands of the stomach 
to pour out the gastric juice, and the muscular wall of the 
stomach to make its churning movement. Thus the upper 
autonomic is active in digestion. The middle division of the 
autonomic consists of the “sympathetic” nerves, which come 
out from the spinal cord at the level of the chest, and which 
have the opposite effects on the heart and stomach to those 
of the upper division. The sympathetic hastens the heart, 
raises the blood pressure, retards or checks stomach activity, 
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and has the other effects just described as “signs of emotion’’ 
(p. 425). The sympathetic in its wide distribution also over- 
laps the /ower division of the autonomic (which comes from 
the lower part of the spinal cord), and it antagonizes the 
latter’s stimulating effects on the genital and excretory organs. 

There is a brain center for the autonomic system in the 
hypothalamus, a part of the interbrain (pp. 265, 273). This 
fact becomes the more interesting when we learn that many 
students of the brain are convinced that the interbrain plays 
an important part in feeling and emotion. Indirectly, the 
autonomic is influenced by the cerebral cortex, as we see 
from the fact that something you merely thmk of may hasten 
or slow the heart, make you blush or turn pale, and promote 
or disturb your digestion. 

The organic state in anger. Suppose we have a cat that 
knows us well, and after feeding her a good meal containing 
some substance that is opaque to the X-rays, suppose we 
place her on a table and pass X-rays through her body, so 
as to get a visible shadow of the stomach upon the plate of 
the X-ray machine. Well and good; the cat is contentedly 
digesting her meal, and the X-ray picture shows her stomach 
to be making rhythmical churning movements. In comes a 
fox terrier and barks fiercely at the cat; she shows the usual 
feline signs of anger but is held in position and her stomach 
kept under observation— when, to our surprise, the stomach 
movements abruptly cease, not to begin again till the dog 
has been gone for about fifteen minutes. The churning 
movements of the intestine cease along with those of the 
stomach, and, as other experiments show, the gastric juice 
stops flowing into the stomach. The whole business of diges- 
tion halts during the state of anger. So anger is an organic 
state, without doubt. In man also it is an excellent rule not 
to get angry on a full stomach (4). 

Stomach inhibition is not the only internal response during 
anger. The heart beats more forcibly than usual. The 
medulla of the adrenal glands (p. 425) is aroused by the sym- 
pathetic nerves and discharges its hormone into the circula- 
tion. The adrenin reinforces and prolongs the changes pro- 
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duced by the sympathetic nerves in the stomach, heart, blood 
vessels and other organs. 

The sympathetic-adrenal organic state as a useful prepara- 
tory reaction. Apparently the internal condition in fear of 
the energetic type is the same as in anger. This organic state, 
though useless and perhaps a handicap in most of the activi- 
ties of civilized man, does make a first-class preparation for 
intense muscular activity, such as is demanded by physical 
flight or combat. Rapid circulation and abundant fuel are 
demanded, while digestion can wait till the emergency is past. 

Essentially the same organic state can be detected, physio- 
logically, in strenuous muscular activity such as running a 
race. It has been found in football players before a game, 
and in students just before an examination. Probably the 
organic state was useful to the football players, and far 
from useful to the students. In both cases the emotion was 
scarcely fear or anger; the subjects said they felt “all on 
edge or ‘all keyed up.” It was, in a word, a state of 
excitem.mt. 

Excitement, as already suggested, is a readiness for great 
activity-not for any special kind of activity but for what- 
ever activity is on foot. Probably there are two kinds of 
excitement; the tense, fidgety, shivery kind, when one is 
eager to get started and is only waiting for the time to ar- 
rive; and the hot, hyperkinetic kind, when one is in the 
thick of action. Athletes awaiting a contest are well aware 
of the tense, expectant kind, which may make itself felt a 
day or more before the contest and increase till the event 
actually starts, giving way then to the state of intense overt 
activity. The latter state does not appear emotional to the 
subject because he is thoroughly absorbed in the game, ie 
in the objective situation and the results accomplished or 
attempted. The two states are seen also in the public 
speaker while waiting his turn, and while successfully mak- 
mg his speech. Possibly there are two somewhat different 
organic states of excitement, the shivery state being a one- 
sided sympathetic-adrenal aflFair, and the hot state being pro- 
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duced by a more balanced activity of the autonomic nerves 

iO, 

Pure excitement is neither angry nor afraid. Angry feel- 
ing is excited feeling, to be sure, but it has its own special 
impulsive quality which is dilferent from the impulse of 
fear. These impulses are directed toward overt activity: to- 
ward attack in anger, tow'ard escape in fear. In anger and 
fear, then, we find (a) a set of the organism toward cer- 
tain types of overt activity, and (b) an organic state which 
is a physiological preparation for those types of activity. 
The set for the special overt activity, occurring alone, would 
be felt simply as an impulse to attack or escape. The or- 
ganic state, occurring alone, would be felt as excitement. 
The combination of set and organic state is experienced as 
an emotion of anger or of fear. 

The foregoing analysis of anger and fear raises the ques- 
tion whether a similar analysis would hold good of other 
emotions. Is each emotion a set for some type of overt be- 
havior, combined with an appropriate organic state? The 
set would of course be different in each emotion, and the 
organic state would probably differ from one emotion to an- 
other. But the set-state pattern might be present in every 
emotion. Is it so? 

Organic states in other emotions. Can we find similar com- 
binations of particular organic states with particular sets for 
overt activity, and can we regard emotions generally as made 
up after the model of anger? The studies already cited of 
sex appetite show a similar pattern (p. 176). There is a set 
for overt sex behavior, and there is an organic state which is 
not the same as in anger or fear though it does involve ex- 
citement. 

This same pattern is present in hunger and appetite for 
food. There is the organic state of food-depletion, with 
stomach movements and readiness of the salivary and gas- 
tric glands for active secretion, and there is the set of the 
organism for the overt behavior of food-getting and eating. 
Hunger, to be sure, is not usually called an emotion, but 
rather just an organic state and sensation, largely because 
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the hunger pangs are localized as coming from the stomach 
region and are noted as indicators of the fact of organic 
hunger. But if the hunger sensations are not very intense, 
they may not be definitely localized, and the individual may 
simply feel an appetite for food, which certainly should be 
classed as an emotion. 

Fatigue from muscular activity is an organic state consist- 
ing largely in the accumulation in the muscles and in the 
blood of the waste products of muscular action, especially 
carbon dioxide and lactic acid. These substances, carried 
about by the blood, lower the activity of the organs throuo-h 
which they circulate. There may be local fatigue sensations 
in the exercised muscles and joints, and also a general diffuse 
weariness. There is clearly a set towards the overt behavior 
of resting. The organic state predisposes the organism for 
this type of behavior. Thus fatigue fits nicely into the pat- 
tern we are testing. ■ 

What may be the nature of the organic state in drowsiness 
we cannot say, but there surely is an organic state, and it 
predisposes for sleep. If we allow ourselves to regard sleep 
as a form of overt behavior, then our scheme works all right 
here again. And it works with thirst as well, though the 
sensation of thirst is so well localized that we do not caU 
it an emotion. 

Emotions without known organic states. Several of the 
best-known emotions do not fit neatly into the scheme sug- 

psted by anger, because their organic states, if any, are not 
known. 

Surprise is allied to fear. The psychogalvanic refiex, 
which IS an indicator of the activity of the sympathetic 
nerves, IS readily aroused by surprising stimuli. In surprise 
the activity in progress is brought to a sudden halt, and the 
organism attends to something new and possibly dangerous 
that has entered the situation. The internal response is a 
slight begmning of the activity that goes with danger The 
overt activity is a sKght beginning of escape. Surprise, then, 
does show an organic state combined with a set for a cer- 
tain activity, and so is no real exception to our rule. 
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Mirth or anmsement is the emotion, that goes with 
laughter. Is there possibly an organic state here? All u'e 
can say is that laughter favors digestion, removes anger and 
counteracts fear— facts suggestive of some organic process 
opposed to that of anger and fear. 

Grief, if we may so call the emotion that goes with the 
baby’s crying, is like mirth in having no known organic state. 

Joy, though akin to mirth, often occurs in situations that 
would not be called amusing. It would be going too far 
to assert that joy has no organic state; it would be going 
just far enough to say that we do not know. 

In curiosity, though the feeling is often strong enough 
and different from any of the other emotions, it would seem 
improbable that there is any special organic state. The overt 
activity consists in exploring what has aroused curiosity. 

All in all, this brief survey of emotions shows them all 
possibly but not certainly fitting into the scheme suggested 
by anger. There is always a set for some overt acti\dty, and 
almost always there is the possibility of an organic state. 

Moods. A mood differs from an emotion in being less in 
intensity and longer in duration. While in an angry mood, 
a person may not be actually angry, but he is all ready to 
be made angry by the least provocation. Such a mood is 
often a hang-over from an active emotion. Let a man be 
“all riled up” by something that has happened at the ofiice, 
and he comes home quite ready to take it out on his wife 
and children. Slightly irritating performances of the chil- 
dren, that usually would not arouse an angry response from 
him, do so this evening because that thing at the ofiice has 
made him cross. In the same way, a nervous or jumpy mood 
may follow a dangerous experience. From the fact that the 
cat, in the X-ray experiment, showed the internal state char- 
acteristic of fear and anger for quite a while after the irri- 
tating dog had gone away, we may conclude that angry and 
timorous moods are due, in part at least, to the persistence 
of the organic state set up in active emotion. 

But what shall we say, then, of the persistence of a jovial 
mood after a good laugh, or of a happy mood after the joy 
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of success? Perhaps there is an organic state, here too, that 
outlasts the active emotion. 

Not every mood, however, is an after-effect of an active 
emotional outburst. Euphoria seems to be the mood that 
goes with excellent physical condition, and a depressed or 
‘‘blue” mood may mean simply an unfavorable physical con- 
dition. Lassitude and the morning grouch may be simply 
the mood of one who is not yet fully awake. 

Development of the emotional life. Undoubtedly the emo- 
tional life of the child develops by maturation as well as by 
learning. Sex emotion cannot fully make its appearance till 
sex maturity brings the hormones and organic states that are 
essential to the emotion. The child’s fears increase and later 
decrease partly because of conditioning and other processes 
of learning, but partly because his increasing intellectual ma- 
turity enables him to see dangers of which the baby is wholly 
unaware, and later enables him to see the harmlessness of 
things he had previously feared (pp. 379-380). The same is 
true of annoyances. The child learns to substitute laughter 
for fear or anger in many situations. He learns also to mod- 
erate his crying and other free expressions of emotion. The 
practical life of relation dominates more and more over the 
emotional life, so that the child’s behavior becomes less emo- 
tional as he grows older. A scale for emotional age, after 
the analogy of the Binet scale for mental age, would consist 
in large part of tests for not being afraid or angry or grieved 
or inquisitive over things which regularly arouse these emo- 
tions in the younger child. 

Emotional development goes hand in hand with the de- 
velopment of attitudes and sentiments (p. 392). The higher 
emotions, social, rehgious and aesthetic, probably do*^not 
bring in any new_ organic states. They are essentially senti- 
ments, attitudes tinged with emotion, built up in the indi- 
vidual’s experience, largely as the result of social influences. 
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theory OF THE EMOTIONS 
fac?s“thft"hivfemLged 

f-mn from our study of feeling and emo- 

tweenT^ort 1 kT C^) the difference be- 

ferenre . behavior and unemotional, and (b) the dif- 

ference between one emotion and another. 

The mam facts we have to work with are: 

t- The situation in which the individual is placed, and his 

intellectual perception of the situation. 

_. His set for a certain overt activity or for a certain re- 
suit, such. 2.S escape from dang'er, 

3^ The orpnic state, present in some emotions, though 
peihaps not in dl, this state not being the same for all emo- 
tions, nor yet different for every different emotion; it appears 
to be the same in anger, fear and other excited states, but 
something else in sex appetite or in food appetite or in fa- 
tigue. The organic state depends largely on the autonomic 
nerves and their center in the interbrain. 

4. The sensations produced by the internal organic ac- 
tivity, by expressive movements, and by the overt activity, 
these sensations being felt as a mass. 

5. The greater or less dominance of the organism by the 
practical or brainy life of relation as against the more dif- 
fuse and undirected type of activity which occurs in strong 
reeling and emotion. 

The James-Lange theory of the emotions. The American 
psychologist James, and the Danish physiologist Lange, in- 
dependently of each other, put forward this theory about 
1880, and It has ever since remained a great topic for discus- 
sion. According to the theory, a conscious emotion is sim- 
p y a mass of sensations from all over the body, especially 
from the internal organs. The emotion is the nvay the body 
feels when m a disturbed organic state, and when going 
through the expressive and overt movements characteristic 
of the emotion. 

James says, we do not tremble because we are afraid, but 
are afraid because we tremble. He means that the conscious 
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state of fear is composed of the sensations of trembling 
(along with the sensations of other muscular and glandular 
responses). He means that the mere knowledge of present 
danger is not a feeling of fear, and that the feeling only 
comes with the organic and overt response. As soon as 
these responses take place, they produce a mass of disturbed 
sensation, and then the feeling of fear wells up. “Without 
the bodily states,” James says, we might “see the bear, and 
judge it best to run, receive the insult, and deem it right to 
strike, but we should not actually feel afraid or angry.” 
The “emotional warmth” of the experience comes from 
bodily sensations. 

In appraising the value of this theory, we have to consider 
what theory it was intended to supplant. It was aimed at 
the common-sense theory which supposes that the sight of 
the bear arouses the feeling of fear, and that this feeling 
gives rise to the organic state and to the overt movements 
of escape. The James-Lange theory holds, on the contrary, 
that the organic state precedes the feeling and gives rise to 
it; and that therefore the feeling would be impossible with- 
out the organic state. What arouses the organic state, ac- 
cording to the theory, is the intellectual perception of danger, 
not the feeling of fear; the feeling arises from the organic 
state. 


Evidence against the James-Lange theory. Sherrington at- 
tempted a physiological examination of this question (ij). 
Having a dog in the laboratory that showed a markedly emo- 
tional temperament, affectionate toward some individuals and 
hostile to others, he performed certain nerve-cutting opera- 
tions which deprived the animal of nearly all sensation from 
the interior of the trunk. This loss of sensation produced 
no obvious change in the dog’s emotional behavior. “Her 


anger, her joy, her disgust, and when provocation arose, her 
fear, remained as evident as ever.” A visitor who had pre- 
viously awakened her anger was again received with signs 
of rage— wide-open eyes, dilated pupils, vicious growls— 
while the attendant who fed her was received with all signs 
of joy. 
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This experiment certainly proves that the overt behavior 
and expressive movements of emotion do not depend upon 
sensations from the interior of the trunk. Of course, it is 
impossible to say, absolutely, what the dog felt. It might be 
argued that the dog went through the external movements 
with no emotional feeling. But so strained an interpretation 
of the dog’s behavior could only be justified by very strong 
evidence from some other source of the truth of the James- 
Lange theory. 

Another physiological experiment carries us a step further. 
The sympathetic nerves of a cat were severed, and the whole 
organic state of anger, dependent on those nerves, was made 
impossible, and still the cat continued to show the overt be- 
havior and expressive movements of anger— growling, hissing, 
showing the teeth, drawing back the ears, lifting the front 
leg to strike. So far as we can judge from an animal’s be- 
havior, the organic state is not an essential part or factor in 
the emotion of anger (j). 

For sure evidence on the subjective feeling in emotion, 
we need testimony from human subjects. One important 
case bearing on the problem is that of an intelligent woman 
of forty whose neck was broken by a fail from her horse. 
The breaking of the spinal cord in the neck interrupted all 
the sensory and motor nerve pathways between the brain 
and the trunk and limbs, except for the connections by way 
of the upper division of the autonomic with some of the 
internal organs. The sympathetic or middle division was 
entirely disconnected from the brain, and all sensations from 
the trunk and limbs were abolished. According to the James- 
Lange theory, practically all emotional experience should 
have been abolished; yet, during the year that the patient 
survived the accident, the expert neurologist who attended 
her reported that he “saw her showing emotions of grief, joy, 
displeasure and affection. There was no change in her per- 
sonality or character.” We should have more cases, but this 
one certainly indicates that emotional experience can arise in 
the brain without the help of sensations from the body and 
limbs. If the emotional experience is not a mass of sensa- 
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tions, what can it be? Probably it is simply the experience 
of behaving in a certain way, i.e., of letting oneself go in the 
direction of a certain impulse or attitude (//). 

What would happen if the organic state characteristic of 
fear and anger could be artificially produced, without any 
external cause for fear or anger? This experiment has been 
tried, by giving adrenin to human subjects— under medical 
advice, as an overdose has bad effects. Definite physical 
symptoms are produced, such as rapid pulse, cold hands and 
feet, trembling of the arms, legs and voice. The subjects 
commonly report that they feel nervous, uneasy, tense, ex- 
cited, or “on edge,” as before a game or race in which they 
are to take an active part. Many of the subjects go a little 
further and say they feel “as if anticipating an emergency of 
some sort,” or “as if they were awaiting a great joy,” or “as 
if they were going to weep without knowing why.” These 
subjects admit having an “as if” emotion, but not a true emo- 
tion. They say they have some of the feeling of fear, but 
no real fear because there is no cause for fear. In a few 
instances a “vague, nameless fear” is reported, and very 
rarely a gust of genuine though still causeless fear. In most 
cases, it appears, the subject in this experiment keeps his 
head and is not really frightened, knowing he has nothing 
to fear. But while under the influence of the adrenin he is 
more easily frightened than in the normal state (6, 7 ). 

In an experiment of quite a different type, the blindfolded 
subject was seated in a mechanical chair which was suddenly 
tilted backward into a horizontal position. Apparatus reg- 
istered his breathing and heartbeat which were much dis- 
turbed. The subject made a movement to save himself and 
experienced the feeling of fright. He returned on another 
day and was seated in the same chair. As he now antici- 
pated the sudden drop he took it without any overt move- 
ment to save himself, but his heart and respiration again be- 
trayed some internal disturbance though less than on the first 
day. The subject reported that he did not experience fear 
on this second occasion. Here we have the organic state of 
fear, occurring when the subject was so well adjusted to the 


437 


OF THE EMOTIONS 

situation that he made no overt 

feeling of fear was absent. About wfr ^ 

cordant results (^). ^ 7 subjects gave con- 

^ The upshot of all the experimental evidence seems to be 
that an organic state, while predisposing the ind vMual to a 

under ordi. 

borh fear endanger, the diffLre'b^C S °woT„t“ 
tions must lie in the set for escane in nnta A f ^ 

the other. And this same orrnrstTteT/^^ 

that is neither frightened nor angry. A splTerTSly 
as the same organic state as a man who is fleeing in terror 
and gets the same sensations from the internal ^r^ans and 
from the running muscles. He ought, then, accoW w 
the James-Lange theory, to have the same frightened feel- 
%u certainly breaks down here (j) 

tivitv'dotf noT bV unemotional ac- 

tivity does not he in the presence or absence of an organic 

state, nor in the presence or absence of a certain overt T 

tmty, nor in the presence or absence of certain sensations 

t depends on the degree to which the individual keep S 

head, that is, on the degree to which the brainy life Xk 

Srhe'^Tr^’'^^ completely loses 

his head his sensations become a diflFuse mass of feeling and 

his set for overt activity becomes a blind struggle. 

h J^onditions is the individual likely to lose his 

head When does the brainy life of relation rdax its grip 
and leave emotion unfettered.? When the situation cannot 

qmcUy enough.^ When the goal has been reached, and there 
s nothing to do but to burst forth in joy. When the organic 
JnTh^ and lively, like a horse that is ail warmed up 

and hard to control. During intoxication, when the cerebral 
cortex, concerned in the “brainy life of relation,” ceases to 
dominate the lower parts of the brain (largely, perhaps, parts 
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of the interbrain) which, when left to themselves, carry out 
the blinder and more impulsive life of emotion (/, /j). 

We have been speaking too much in antithetical terms, as 
if the individual at any moment must be either in a storm of 
emotion or else in a state of perfect calm. Actually there are 
all degrees of emotion, and a moderate degree does not pre- 
vent the individual from using his head. A perfectly cold 
intellectual activity, free from any tinge of emotion, may 
never occur. If you are engaged in an activity that bores 
you, that boredom has an emotional quality; and if the ac- 
tivity interests you, the interest, too, partakes of emotion. If 
an activity neither bores nor interests you it is probably going 
on automatically, leaving you free to think of something that 
does have interest. Usually the intellectual and the emo- 
tional are harmoniously combined in the total activity. The 
cortex and the lower brain centers usually work together in 
harmony, with the cortex dominating but not suppressing the 
lower centers. 

Conclusion. We set out to find the difference between 
emotional and unemotional activity, and the difference be- 
tween one emotion and another. In typical strong emotions 
there is normally present some organic state, directly under 
the control of the autonomic nerves and of their center in 
the interbrain. It appears that the peripheral organic state is 
not altogether necessary for the emotion to arise, provided 
the interbrain or other lower brain center is working. The 
degree of emotionality depends on how free the lower cen- 
ters are at any time from domination by the cerebral cortex. 
Or, if we do not pin our faith to any particular theory of the 
brain action, we can say that activity is unemotional in pro- 
portion as it consists in observing and managing the situation. 

Besides the organic state there is present in feeling and 
emotion a set or attitude of the individual. The set differs 
from emotion to emotion and provides the most definite dif- 
ference between them. Besides, there are several organic 
states, though not as many as there are emotions. The dif- 
ference between emotions, then, depends primarily on the 
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Summary of the chapter. Pleasantness and unpleasantness 
are conscious states of the organ™, consisting apparently o 1 
nnanalyzed masses of sensation along with a set for accLT 
ance or rejection of Ac situation. Excitement is a^bodUy 
state with a feeling of readiness for energetic muscular ac^ 
tivity. Pleasure and displeasure result sometimes from the 
mere presence of certain tastes, odors, tones or other stimuli 
and sometimes from the satisfaction of an organic need like 
hunger 01 fiom the satisfaction of any active desire. In social 
situations displeasure results largely from the interference of 
other people with one’s demand for superiority or at least 
equality. In many emotions, perhaps not in all, we see an 
organic state combined with a set for a certain aoal-for 
escape in fear, for damage to the adversary in anger. The 
visceral state, much emphasized in some theories of the emo- 
tions, seems not to be essential for emotional behavior or feel- 
ing. Other theories stress the importance for emotion of the 
lower bram centers, especially the interbrain. When one is 
intensely interested in some practical or intellectual activity 
the cortical and subcortical centers are working together in 
perfect balance. The emotions can be expressed to some 
extent by the face, the hands, the voice; more often they are 
concealed. ^ 
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T hough some complaints reach the consulting psy- 
chologist’s ears about poor powers of observation, about 
failure to notice things that would have been quite important 
for the individual to know, more complaint is usually heard 
of the individual’s poor memory. In studying memory, how- 
ever, we came to the conclusion that poor memory means 
poor learning rather than poor retention, and that 'tlie best 
learning consists in noticing relationships, patterns and mean- 
ings and thus amounts to learning by observa ti on^ . The in- 
dividual who complains of poor memory must therefore, in 
most cases, be hampered by poor observation. 

There are two step s in observatior^ which may be called 
Oattention ■m ^perception . Attention is preparatory to per- 
ception. Attention brings the observer into the presence of 
a fact, and perception consists in his grasping or knowing 
the fact. Attention explores, perception discovers. Co- 
lumbus, first exploring westward, then discovering America, 
shows on a grand scale the same steps that are present in 
miniature whenever we first look towards something that has 
caught our eye and then see what is there. 

Since “poor attention,” as well as “poor memory,” is a 
common complaint, this general topic of observation must be 
one of the most important in psychology from the practical 
standpoint. That impression is confirmed by reviewing the 
numerous references to observation that have been made in 
the previous chapters. With regard to attention, which was 
taken up very early to illustrate some general principles of 
psychology (pp. 43 ff.), the statement was made that, while 
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bright lights and other strong or striking stimuli would catch 
the attention, sustained attention could not be secured with- 
out appealing to some real interest of the individual. Inat- 
tention, except in a drowsy state, is attention to something 
else that is more interesting. To develop good powers of 
attention to a certain subject or line of activity, the prescrip- 
tion is to develop an eager interest in that subject. Some 
exploration is necessary before the interesting nature of the 
subject is fully revealed. It is the same with a person; you 
must get somewhat acquainted with him in order to know 
whether or not he is an interesting person. Interests and 
other attitudes are developed by exploring an object (in the 
broadest sense of “object”) and discovering some of its char- 
acteristics. That is, the development of interests, attitudes, 
and all motives beyond the primitive drives depends on ob- 
servation (pp. 392, 395). 

In animal as well as human learning and problem solving, 
the evidence goes to show that observation plays an impor- 
tant part (p. 324). In Pavlov’s experiment the dog became 
“impressed through the senses” (observation in its lowest 
terms) with the regular bell-food sequence characteristic of 
a certain laboratory situation. The rat in learning to run a 
maze starts with general exploration and gets acquainted with 
the maze as a place or “field of objects.” Trial and error 
behavior, like that of the cat in the puzzle-box, amounts to 
manipulative exploration and reveals hidden characteristics of 
an object, which are learned by “hindsight.” Sometimes a 
problem is mastered by foresight rather than hindsight, both 
types of insight belonging evidently under the head of ob- 
servation. 

The reason for this central importance of observation is 
clear when we consider the individual’s relations with the 
environment. Through his receptors he receives stimuli from 
the environment, and by his effectors he acts on the environ- 
ment. His motor responses must be adapted to the stimuli 
received. Or rather, his responses must be adapted to the 
objects from which the stimuli come. When you meet a 
tiger walking down the street, the stimuli are merely certain 
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attractive colors along perhaps with sounds and odors, but 
you react to the tiger as an object. You react to him as an 
object in a certain situation, for when you see him behind 
bars in the zoo your reaction is different. You deal with the 
environment and with objects, as we have said time and again. 
You cannot deal effectively with the environment without in 
some sense knowing the environment. It is not the stimuli 
that you must know but the objects out there in the environ- 
ment, for your behavior has to conform to those objects. 
But how is it possible for the organism, confined as it is 
within its own skin, to know anything out there and deal 
with it effectively? O must observe, yes; but how is it pos- 
sible for O to observe anything except stimuli and their com- 
binations— such as stripes and roars? He does go beyond the 
stimuli and observe objective facts: things and events with 
their qualities and relations. 

The problem of explaining how the individual can and 
does observe objective facts is a fascinating but difficult one 
for the psychologist. A little start toward an explanation is 
offered by our old formula: 

W-S-Ov)-R-W 

The environment is emitting stimuli which reach O’s re- 
ceptors, and O is responding by movements which take 
effect in the environment. The small iv attached to O sym- 
bolizes O’s situation-and-goal set. If we are allowed to 
assume that O at any time is adjusted to the situation as 
already known, his situation set is a framework ready to re- 
ceive new stimuli as they arrive. In this framework they 
have objective meaning; they tell something further about 
the situation. 

Our assumption furnishes a basis for explaining observa- 
tion, but of course it does not carry us far. We have before 
us the same general questions as in the study of learning, the 
questions. What? and How? What is observed and how is 
it observed? Any light we can get on these questions should 
help us to answer the practical question, how the powers of 
observation can be developed and improved. 
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It is a large field for study, since all the senses are used in 
observation, each sense according to its own peculiarities 
We devote three chapters to the subject, this one on obser- 
vation in general and the following chapters on the use of 
the several senses. 

WHAT IS OBSERVED? 

Without attempting to keep our nvbat and ho-w questions 
entirely separate, we will begin by a brief survey of the 
variety of facts that are observed. 

Observing objects and observing stimuli. In the main it is 
true as has been assumed that objects rather than stimuli are 
observed. But the stimuli are there and can be observed if 
the individual trains himself to hold his attention on the 
stimuli themselves and not to follow his natural tendency to 
get their objective meanings. With your eyes closed, lift a 
chair and report what you observe. You probably report 
that the chair is fairly heavy, an objective fact. But now 
ask yourself what actual stimuli you get from the chair, and 
you notice pressure on the skin of the hand that lifts the 
chair, a pull at the elbow increasing until the chair comes 
up, etc. You utilize these stimuli in observing the objective 
fact of weight and ordinarily you are scarcely aware of the 
stimtdi but only of the objective fact. Similar examples will 
be given in considering the senses of sight and hearing. 

Signs and meanings. The stimuli that we get from the 
environment are signs; the objective facts that we observe 
are the meanings of those signs. So intent are we to get at 
the objective facts that we ordinarily are scarcely aware of 
the signs. We pass as quickly as possible to the meaning. 

(Jhe connection between sign and meaning must usually be 
learned by experience. Observation is therefore dependent 
on previous learning. There is a two-way relation between 
earning and observation; for while we learn by observation, 
we observe by use of what has previously been learnec^ 

We have before our eyes merely a sigjt of some fact, 
but we perceive the fact which is the meaning of the sign. 



We look out of the window and “see it is wet today,” though 
wetness is something to be felt rather than seen. What we 
have before our eyes is some sign of wetness. Sign and 
meaning are connected by learning, and meaning may be 
called a conditioned response to the sign. For Pavlov’s dogs 
the bell followed regularly by food became a sign of food. 
In the same way, the child sees a bit of ground that looks 
peculiar, steps there and is gratified to find a puddle; so the 
visual appearance becomes a sign of wetness. 

Any stimulus characteristic of a given object may serve as 
a sufficient sign enabling us to perceive the object. To per- 
ceive the presence of an airplane overhead we need only a 
low droning sound. The sign may be very sketchy in com- 
parison with the object. The outline drawings of persons, 
animals, houses, trees, that are common in children’s picture 
books, and that the child understands at an early age, are cer- 
tainly much reduced from the visual appearance of the real 
objects. A person or thing seen in the distance presents a 
much smaller and less detailed picture than when close at 
hand, but still can be recognized. 

Social perception. By the senses we perceive the motives 
and intentions of other people, their sincerity, intelligence 
and many other traits. We see them angry, bored, amused, 
full of energy. To be sure, none of these human character- 
istics is directly and fully sensed, but that is the case also with 
many characteristics of inanimate objects which we perceive 
by aid of the senses. We perceive anger or sincerity in 
much the same way that we perceive moisture by the eye. 
A good share of the child’s undirected education consists in 
learning to perceive the intentions and characteristics of 
other people by aid of little signs. He learns to read the 
signs of the weather in the family circle, and he learns in 
some measure to be a judge of men. 

It would be very valuable if psychology could succeed in 
analyzing out the signs by which such a trait as inteUigence 
or “will power” is perceived, so as to reduce such observa- 
tion to a science. Some persons who themselves are keen 
observers of such traits have put forward systems, based upon 
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the shape of the face, etc. They think they perceive human 
traits according to their systems, but the systems fail in other 
hands, and are undoubtedly fallacious. No good judge of 
character really relies on the shape of the face; he relies on 
little behavior signs which he has not analyzed, and therefore 
cannot explain to another person. 

You can tell very little regarding a person’s intelligence 
from his photograph. Photographs of persons of various de- 
grees of intelligence are placed before those who are reputed 
to be good judges, and their estimates compared with the 
test ratings, and there is no close correspondence. You 
might almost as well look at the back of the photograph as 
at the front. ^ 

Esthetic perception. Beauty and humor can be observed 
through the senses, though we might debate for a long time 
over the question whether they are facts in the environment. 
Is a landscape beautiful when no one is there to see it, and 
is a situation funny if no one is actually amused.? At any 
rate, such esthetic values are observed, though there are 
great individual differences. Some people are blind to beauty 
and humor that other people clearly perceive. Many a one 
fails to see the point of a joke, or the humor of a situation, 
which is clearly perceived by another. Many a one sees only 
a sign of rain in a great bank of clouds, only a weary climb 
in the looming mountain. 

A primrose by the river’s brim 
A yellow primrose was to him. 

And it was nothing more. 

It would not be quite fair to describe such a one as lacking 
in feeling; he probably has on occasion the same feelings as 
another man, but he is lacking in perception of certain values. 
He probably tends to practical rather than esthetic percep- 
tion. To see any beauty in a new style of painting, or to 
sense the humor in a new form of humorous writing, you 
need to be initiated. A complex situation presents an almost 
unlimited range of facts that might be observed; no one per- 
ceives them all, and which ones he shall perceive depends on 
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his nature and training, as well as on his attitude at the mo- 
ment when the situation is presented. 

Many other facts that are observed, such as number, quan- 
tity, space and time, will come out from our consideration, 
continued through this and the following chapters, of the 
difficult question, ho%i} we observe. 

S ELECTIVITY AND COMBINATION AS LAWS 
OF OBSERVATION 

In looking for general characteristics of the organism’s ac- 
tivity (p. 38) we came across the principles of selectivity and 
combination. The organism is highly sele ctive with regard 
to stimuli and also with regard to responses. Out of the 
multiplicity of stimuli playing on the receptors at any time, 
attention is paid to only a few; and out of the numerous 
movements in the individual’s repertory, only one or a small 
selection is made at any one time. But selectivity is not the 
whole story, for (The organism is apt to make a unitary re- 
sponse to -a. combination of stimuli , and the motor resp o nse, 
while a unit, combine s the a c tion of severa l muscle^ 

These principles were illustrated by facts from the psy- 
chology of attention (p. 44). We attend at any one time 
not to everything in sight, nor usually to the minutest pos- 
sible object, but rather to an object of some size which sends 
us a combination of stimuli. 

The same general principles hold good of perception. In 
perceiving an object we are ordinarily responding to a com- 
bination of stimuli, but this combination is at the same time 
a selection from the whole mass of stimuli acting on our 
receptors, perception is both a combining and a selective 
response^ 

We perceive a face— that means that we take the face as 
a unit, and make a unitary response to the multiple stimuli 
coming from the face. At the same time, in singling out the 
face for observation, we isolate it from its background and 
disregard numerous other stimuli that are simultaneously act- 
ing on us. If we proceed to examine the face in detail, we 
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may select the nose and see that as a whole. We might iso- 
late still further and observe a freckle on the nose, taking 
that as a whole and noting its size, shape, color, etc. Even 
if we went so far as to observe a single speck of dust on the 
skin, in which case selectivity would about reach its limit, 
combination would still stay in the game, for in observing 
the speck we should inevitably locate it or contrast it with 
the color of the skin or in some way see it in relation to 
something else. In seeing one object as near another, or as 
larger or smaller than another, or as differing in any way 
from another, we are responding not to either object alone 
but to the two taken in combination. 

Figure and ground. The everyday experience of seeing 
an object standing out from its background provides a typ- 
ical instance of the selectivity of perception. Usually the 
background, as the name suggests, lies behind the object, 
farther away in space. Not always, however, for in look- 
ing through a window screen or lattice at a person beyond, 
the person stands out against the screen as background. 
Experiments with nonsense drawings show that the figur^ 
that stands out need no t be a familiar object , and that the 
grounc^ may lie in the same plane as the figur e, objectively. 
These facts indicate that breaking up the visible field into 
figure and ground is a fundamental tendency in observation. 

If you draw a square and a much smaller square inside, 
and simply look at what you have drawn, usually the little 
square stands out as an object against the background of the 
enclosing white space. But if you draw the inside square 
almost as large as the outer one, and parallel to it, then what 
stands out as the figure is the double square, and the white 
space inside appears as the background. The figurp has 
form, the groun^ seems like indefinite space . The figure 
usually seems to stand out towards you , and the b ackgrounq 
to extend around behind the figure . 

In another square frame, shade in a small portion, not 
necessarily regular in shape. The dark part then appears as 
the figure, and the enclosing light part as the ground. For 
comparison, shade in all of another square except for a small 
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portion, and then the light part appears as the figure against 
a dark ground. 

What shall be seen as figure and what left as ground de- 
pends on many conditions. The figure is aptjo.be compact. 
It hangs together by virtue of its compactness. But it may 


Fig. 7 2. —Studies in figure and ground. 

be comparatively large, provided it has a d efi nite shape that 
holds the p arts together. 

(Jhe objects in the background do not necessarily lose all 
their figure. More than one figure may be seen at the same 
time, some standing out more clearly than other^ So the 
distinction between figure and ground is not the same as that 
between the field of attention and the rest of the field of 
consciousness (p. 45 ). You can attend to the ground in any 
of the drawings used in this experiment, but you are certainly 
much more apt to attend to the figure. 
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Figure and ground are nicely illustrated by the tune and 
accompaniment in music. The tune (air or melody) stands 
out as figure from the tonal ground of the accompanying 
chords. Often the accompaniment is tuneful or at least 
rhythmical and provides a subordinate repeated figure that 
is heard underneath the main tune and enhances the total 
musical effect. In pictorial art, too, the background serves 
as a foil to the main figure. In general, while interest cen- 
ters in the figure, the ground plays its part in the total im- 
pression. Figure-ground perception thus combines while it 
selects. 

Shifting perception. Keep the environment perfectly con- 
stant for more than a few seconds and you get, not an un- 
changing response from the organism, but a shifting from 
one response to another. The only alternative is for the or- 
ganism to go to sleep. This law of shifting— of changing 
response to unchanging stimulation— we accepted as a fun- 
damental characteristic of organismic activity (pp. 38, 48). 
In terms of our simplified formula, 

S-O-R, 

since R changes in spite of unchanging 5, some change must 
take place in O. One such change is fatigue; the first re- 
sponse becomes slightly fatigued and a fresh response gains 
the advantage. 

The tendency is to explore any new field. The behavior 
of the eyes, looking from one part to another of the visible 
field rather than remaining fixed on a single object, affords 
a clear example of shifting response. Attention is mobile, 
even when it is “sustained” in the sense that it does not 
wander from the matter in hand. The process of observ- 
ing includes this shifting of attention, but what we mean by 
shifting perception is something different. The same object, 
looked at steadily, may be perceived in two or more different 
ways. The presented object remains the same, and attention 
does not wander from it, and still its appearance changes 
from moment to moment. 
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The objects used for demonstrating the shifting of per- 
ception often consist of outline drawings or skeleton models. 
A good object for the purpose is an assemblage of dots, ar- 
ranged either regularly or irregularly. One simply looks 
steadily at the collection and notices whatever shifting may 
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Fig. 73.— (Sanford, 5.) A dot figure. If looked at steadily it may appear 
in several different forms and groupings. 


occur in the grouping of the dots. One is sure to see strik- 
ing changes. First the dots fall into one pattern, and then, 
without warning, they shift into a different pattern. The 
patterns are mutually exclusive; when one comes, the other 



Fig. 74.— (Kohler, 2 .) A drawing that can easily be seen in at least two 
different ways. 

goes. Objectively the dots do not change, and therefore the 
shifting occurs wholly in the observer. As his eyes move 
from point to point, the stimuli received from the dots shift 
their positions slightly on his retina, but much more impor- 
tant is the fact that he possesses two or more grouping re- 
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sponses which can easily be aroused by the same collection 
of stimuli. He shifts from one to another of these alternative 
responses. 



Fig. 75.— (Rubin, 4 .) Figure-ground reversal. 


Figures that give shifting perception can be made of lines 
as well as of dots. Some shifts amount to an interchange of 
figure and ground. These figures are so drawn as to admit 
of two or more interpretations with little advantage to one 



Fig. 76.— The reversible cube. 


above the others. The observer can readily see such a 
drawing in different ways, but not in more than one way 
at the same time. With continued looking he gets the dif- 
ferent appearances in succession, shifting from one response 
to another as in the case of the dot figure. 
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Shifting is especially striking when a drawing is made in 
ambiguous perspective, so as to represent a solid body equally 
well in two different positions. The transparent cube, show- 
ing near and far edges alike, is a good example. Examined 
steadily, the cube seems to change from time to time; it is 



seen, successively, in two different ways. Numerous such 
figures can be drawn, the most celebrated being the am- 
biguous staircase. Look steadily at this, and suddenly you 
see the under side of a flight of stairs, instead of the upper, 
and if you keep on looking, it keeps on shifting between 
these two appearances. Certain fixation points for the eye 



Fig. 78.—A figure which, when looked at for a long time, may appear in 
at least eight different ways, some of them in two and some in three di- 
mensions. 

favor one appearance or the other, and yet the appearance 
does not depend wholly or mainly on eye movements and 
changes of fixation (6). 

Another striking case of shifting will be noticed under 
the name of “binocular rivalry” in the next chapter. 


4^4 OBSERVATION 

The main conclusion to draw from these facts is that per- 
active r esDonse. We often speak of “receiving 
an impression,” as if the observer were like a camera that 
passively takes what comes to it. When the observer gets 
first one impression and then another from the same collec- 
tion of stimuli, he cannot be purely passive and receptive. 
He must be malting an active contribution. Just as he has 
diiferent motor responses available, he has a repertory of per- 
ceptual responses and can see the same object in different 
ways. 

When looking at a familiar kind of scene or object you 
perceive it instantaneously and seem to yourself to be sim- 
ply receiving impressions. You have seen similar objects 
under sirnilar conditions almost every minute of your wak- 
ing life since babyhood, and your customary perceptual re- 
sponses have been extremely well practiced. No wonder 
they seem like passive impressions. But when the object is 
unfamiliar or not clearly presented, the observer may be 
bafiled and confused for a moment and may go through a 
mLmd error p ercem oiis before being satisfied. 
In night driving what seems at first to be a piece of road may 
soon reveal itself as the roof of a house. Trial and error per- 
ception of noises and touch stimuli can often be observed 
by one who is on the watch for such effects. In one in- 
stance a noise was first heard as distant thunder and then, 
correctly, as somebody walking on the floor above. On 
touching an object in the dark you may perceive it as sev- 
eral different things before reaching a perception that fits 
the situation and satisfies you. 

GlgHBjSS„^ _patter ning. The visual field, including all 
that IS presented to the eyes at one moment, contains a vast 
number of points and patches of differing color and bright- 
ness which could conceivably be seen as combined in many 
ways into various shapes. Actually, however, some groups 
are formed easily and others only with great difficulty. 
Similarly the auditory field in listening to an orchestra or 
to a buzz of conversation contains many sounds and sound 
sequences that could be grouped in various ways, but some 
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groupings are easy and others hard to make. The next ques- 
tion is whether any factors can be discovered that make it 
easy to group visual or auditory stimuli in certain ways. 
We are looking, as we did in the study of attention, for 
“factors of adva ntage,” Collections of dots, such as are 
shoAvn in Figs. 79-82, are used to bring out certain factors 
of advantage in grouping. 

^ • PTOximi t y. Dots that lie close together in space arc 
easily seen as a group, dots that lie far apart not so easily. 
Three drum beats close together in time fall inevitably into 
a group; three coming at long intervals are heard as separate 
beats. 

-2- Si mil arity. Dots or other small patches that are just 
alike are easily grouped. A collection of dots naturally 
breaks up into two groups when the dots are of two shapes 
(or colors; see Frontispiece). The similar dots are easily 
seen as one group, and two interlacing groups appear. 
Many examples could be found in the auditory field. A 
series of high notes hangs together, or a series of low notes, 
or a series of notes played by the same instrument. A series 
of words spoken by the same person hangs together in a 
buzz of conversation, because they all have the quality of this 
person’s voice. 

3 - Continuity . Dots that lie in a straight line or along 
some continuous curve are easily grouped, or the continuity 
may be lugged in by faint lines joining certain dots. In 
sound, a sequence of notes running up or down the scale 
makes an easily heard pattern. 

4 - Inclusiveness. A group or pattern that includes all the 
elements has an advantage over groupings that leave some 
elements out of account. If all the elements fall readily into 
a single group, that pattern has the advantage; if they do 
not, the pattern consists of two or more groups, or of a 
group with stragglers left outside {2, 7). 

y. Emniliarity of a pattern or object gives it the advantage 
over others that are less familiar. Picking out a circle or a 
human profile from a mass of lines is made easier by the 
familiarity of these figures. 
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The set or rea diness of any moment is a factor in de- 
termining what shall be perceived at that moment. If you 
are set to see a certain pattern or object, or to hear a certain 
rhythm, that pattern has the advantage over others equally 
familiar or compact. ^ ^ 

Puzzle pictures prove that familiarity and readiness are not 


Si. Fig. 82. 

Fig. 79.-Proximity favors grouping. 

Fig. So.-Similarity favors grouping. 

Fig. 8i.-Continuity favors grouping and combining, 
j inclusive grouping has an advantage. This collecrir 

contains two hexagons and two interlacing triangles, all perfect] 
good figures which show themselves from time to time but which are ■ 
a disadvantage m competition with the all-including star. 

the only factors operating, since often you simply canno 
nd the hidden face, though you are set for faces, am 
though faces are certainly familiar enough. What conceal 
the face is the advantage possessed by the other figures tha 
you do see, an advantage due partly to the primary factor: 
already mentioned, and partly to yet another factor, perhap: 

whole picture in which the face 
IS hidden IS a coherent whole, whfie the hidden face is but 
an isolated fragment. You have to lose sight of the coherent 

whole in order to see the face. So we have our final factor 

or advantage: 

the advantage to p arts 
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co her ent with that whole. This factor is perhaps the same 
as the continuity mentioned above, only that here we stress 
the whole pattern or situation as determining how the parts 
shall be perceived. In perception, at least, there is much 
truth in the saying that the whole determines the parts. 
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Fig. 83,— (Wertheimer, 7.) Figures showing the influence of proximity, 
similarity and continuity. The question is what grouping or combination 
■ is easiest. In A it is certainly easier to see pairs composed of dots that are 
close together than to see the pairs composed of adjacent dots lying fur- 
ther apart. In B you can with some effort see columns or rows composed 
of dissimilar elements, but lines of similars are more easily seen. In C it 
would require great effort to neglect the continuities and actually see a 
design composed of several parts of the wavy line combined with parts of 
the angular line. 

Better, |Ae whole determines the parts in certain respects, ' 
by conferring on the parts their respective roles in the whol^ 
Fig. 82, for example, is easily seen as a star. The star con- 
fers on six of the dots the role of exterior points, and on the 
other six the role of interior points. The size and color of 
the single dots are of course properties not dependent on the 
whole but remaining the same even when another grouping 
is seen. 

A tune or melody is another good example of a whole that 
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has properties not derived from its parts. The tune can be 
sung in a certain key and then transposed to a higher key 
and still sound the same, only somewhat more brilliant. It 
remains to the heaier the same tune, though every note is 
changed. The tune-quality depends not on the separate 
notes but on their interrelations. And the tune as a whole 
confers on each note a certain role which an isolated note 
does nor possess (as it does possess pitch and smoothness). 

The form of an object can obviously be distinguished from 
Its material; and form qualities can be distinguished from 
material qualities. The difference can be brought out by 
thinking of garments. “The same coat,” as a dressmaker 
might say, can be made of various materials, and different 
coats can be made of the same material. In speaking of a 
“silk coat” we are referring to a material quality; in speakinc 
of a “long coat,” to a form quality. The shoulder of a coat 
has a form dependent on its role in the whole coat, while 
the material quality of the shoulder does not depend on the 
whole of which it is a part but only on the material of which 
It is made. When a' collection of red dots is seen as a tri- 
angle, the red is a material quality of the single dots and of 
the whole figure. . The triangularity is a form quality, not 
dependent on the color of the dots, and the three corner dots 

have a role dependent on their position in the whole tri- 
angle. 

Th^-SRan of apprehension . Somewhat akin to the memory 
span that we heard of before, the span of apprehension is the 
answer to the question, how large a number we can per- 
ceive. Measurement of this span is one of the oldest ex- 
periments in psychology, made at first with very rouo-h ap- 
paratus. Someone places a few marbles in a box, yoS take 
a smgle peek and tell, if you can, how many are there, not 
guessing but knowing. The span measures about four or 
five, if no errors are allowed. 


In the laboratory we have exposure apparatus that displays 
a card for a fifth of a second or less, just time enough for 
a single view and not enough to look the card over. The 
experimenter prepares many cards, each containing a number 
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of dots, scattered irregularly over the card, and exposes the 
cards one at a time. The subject attempts to see all the 
dots, and tell how many there are. If there are only two, 
three or four on a card, he probably reports the number 
correctly every time; with five, an occasional error can be 
expected, and the errors increase gradually till at about 
twelve dots the subject can only make an estimate. Thus 
C,.the span is a variable quantity even with the same individual, 
and it varies from individual to individual) 

But how, it may be asked, can the subject in this experi- 
ment observe as many as eight or ten dots, with no time 
allowed for counting? Mostly by grouping. If there are 
only three or four dots, they form a single group; if there 
are seven, they probably appear as a group of four and a 
group of three. Unless the dots do fall instantly into groups, 
the subject cannot usually tell the number. 

If the material exposed, instead of being mere dots, con- 
sists of a line of letters, three or four can be clearly read at 
a glance. If the letters make up familiar words, two or three 
words can be read at a glance. And if the words make up 
a familiar phrase, the whole phrase, containing as many as 
twenty letters, can often be read at a single glance. 

(^he limited span of perception is another instance of selec- 
tivity. The eye furnishes more data than the brain can use. 
It is not because the area of clear vision is limited that the 
span of apprehension is so small; for the experimenter can 
easily arrange to present twenty dots within the area of clear 
vision, but the subject cannot organize so many in a moment. 

evidently means work, and thu s is forced to be 

If the limited span shows the law of selection, grouping 
shows the law of combination. Little items like dots or let- 
ters do not arouse each its own separate response, but sev- 
eral of them, together, arouse a single, comprehensive re- 
sponse ( 5 ). 


Perception 
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ACCURACY OF PERCEPTION 

In the experiment just described, it is not surprising that 
the subject could perceive instantly the number^ of dots in 
a small collection. These small numbers are so familiar that 
we would expect them to be recognized on sight. It is . 
little more surprising that one can estimate the approximate 
number in a much larger collection, or that one can rouahly 
estimate the weight of a book, or the length of a room^ ^ 
the speed of an automobile. Experience is of course neces- 
sa^ and individuals differ greatly in the accuracy of ^ 
estmates. By experience with lengths one builds up a rouo-h 
scale of length which is retained in memory and used "as 
occasion demands. By checking and correcting the esti- 
mates this memory scale or “subjective scale” can be mal 
fairly accurate. To measure the accuracy of an individ- 
ual s subjective scale of short lengths, we could proceed as 
0 ows. sk him to mark off on a straight line a length 
of one foot; measure the length marked off and determfne 

-of "to If amount ™he 

error. To do the job right we should have him make sev- 
eral trials, say ten, and make a distribution of his estimates 
which might range from 9 to iz inches with an Jer'e of 
.5 inches. (Instead of the range, we could compute the 
SD as a measure of his variabihty of estimate, p. 88) We 
can now report to our subject that his subjeaL sf le for 
a foot IS too short and shows a certain amount of valtC 
bia? 5 “ psychologist’s lingo, a .smmt error (or 

oreiro/t&s^Thr 

1 , errors. Ihe constant error he can nni-rpr-f- 

eradif edX k - h never be wholly 

l B mherent m every kind of behavior, (frac^ 

(tenant ^ 1 *' “ P^^fonLceJ, 

seks vZ ZTrhT T“T r“ and thejr them- 

impatiently waiting fork ™ minute, when you are 

g against time, a minute seems short. The pLfessor 
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is shocked when the closing bell rings, and thinks that cer- 
tainly the hour cannot be up; but some of the students have 
been consulting their watches for quite a long while. In a 
court of law, when a witness is required to testify regarding 
the length of time occupied by a certain event, he is likely 
to give a very erroneous estimate. Whether he will over- 
estimate or underestimate the time depends on his attitude 
and desire when he witnessed the event in question. Under 
certain conditions an actual time of one minute would surely 
be reported as five minutes or more. 

Weber’s law . Let us continue the experiment on estimates 
of length by asking our subject to mark off a distance of one 
inch a number of times. He certainly will not make as large 
errors as in marking off a foot. Try him with a quarter-inch 
and his errors will be still smaller; try him with a yard and 
they will certainly be larger than in estimating one foot. 
Try him with too feet and it will be strange if his errors do 
not run up to several feet. 

Let us turn the problem around and ask him to estimate 
the length of a seen line. Try him with a line 1.5 inches 
long and he probably will not err more than a fraction of 
an inch. Try him with a line 10 feet long and he may be 
a foot off. Try him with a line 100 feet long and he will 
not estimate it to the nearest foot, let alone the nearest inch, 
since he knows it would be absurd to attempt any such 
precision. 

If the error of estimate were exactly proportional to the 
objective length judged, the result would conform to 
Weber’s law. (The variable error is used in testing this law.) 
If the error in estimating a foot is one inch, it should be 
I foot in estimating 12 feet, and 10 feet in estimating 120 
feet, to conform exactly to Weber’s law. This famous law 
applies to all kinds of perceived quantities; visible length, 
weight, brightness of light, intensity of sound. A general 
statement of the law is as follows: In any given kind of per- > 
ception, eaual relative (not absolute) differences are eqmlb 
perceptible . The law is approximately but not precisely cor- 
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According to the law, the difference between two weights 
of lo and ii ounces should be just as easy to perceive as the 
difference between lo and ii pounds. The difference is i 
parr in lo in both cases. In illumination, the difference be- 
tween 20 and 21 candlepower should be just as perceptible 
as the difference between 400 and 420 candlepower, the dif- 
ference being %o in each case. A difference of i part in 10 
is much more easily perceived in illumination than in weight; 


Fig. 84.— What the subject sees in an experiment on discrimination of 
brightness: two semicircles of different brightness. 


but that fact is not contrary to the law, which states, for each 
separate kind of magnitude only, that^he stimuli must be in 
a constant ratio in order to make the difference equally 
p^eptibl^ 

[Different kinds of magnitude are, as a matter of fact, per- 
ceived with quite unequal accuracy. Perception of bright- 
ng^ is probably the most accurate, as under favorable con- 
ditions a difference of i part in 100 can here be perceived 
with very few errors. Visual p erception of length pf lin^.is 
good for about i part in 40. perception of lifted weights^for 
about j part in 10, and perception of intensity of so und_fnr 
about I part in ^ 

As an example of the data used to check TVeber’s law, we 
cite an experiment in discrimination of brightness. The sub- 
ject sees before him a disk of white light; its upper and lower 
halves are illuminated from two separate sources; the bright- 
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ness of the lower half is kept constant while the brightness 
of the upper half is varied by the experimenter and com- 
pared by the subject with the lower half. The experimenter 
starts with both halves the same and increases the brightness 
of the upper half, step by step, till the subject perceives the 
difference. The experimenter then starts with the upper 
half much brighter and diminishes its brightness, step by 
step, till the subject no longer perceives any difference. The 
test is repeated till the average difference is determined that 
the subject can barely perceive. Suppose this difference to 
be 2 physical units when the lower half of the disk has a 
brightness of loo units; then the just perceptible difference 
is .02 of the basic brightness. The experiment is extended 
to other values of the basic brightness to see whether this 
fraction is the same for all values, as it should be according 
to Weber’s law. The results obtained from one subject are 
given in an adjoining table. 


Basic Brightness 
in Millilamberts 

Just Perceptible Di-fference 
as a Fraction of the 
Basic Brightness 

.01 

-35 

.1 

.13 

I 

.05 

10 

.03 

100 

.02 

1,000 

.02 

10,000 

. ..02 

100,000 

.03 

One millilambert is the brightness of matt white paper lying 
on a table and illuminated by a lo candlepower lamp (without 
reflector) one meter above the table. This is quite moderate 
brightness. (Reference to this classical experiment can be found 


in /.) 

Is Weber’s law verified or not? Confining our attention 
to the range of moderate and high intensities, we find the 
fraction nearly constant, but in the range of low intensities 
it is much larger. Weber’s law, then, is approximately a true 
statement for moderate and high intensities of light, but 
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breaks down at low intensities (perhaps because the rods, 
instead of the cones, do most of the work at low intensi- 
ties, p. 476). 

The smaller the fraction, the greater the ability to distin- 
guish objects on the basis of brightness. Take two pieces of 
gray cloth, one slightly darker than the other, and lay them 
side by side. You want to know which is darker. Accord- 
ing to the table, you couldn’t tell so well under dim as under 
moderate to high illumination. The difference between the 
two grays is a fraction that remains physically constant, no 
matter how strong or weak the illumination. Since the eyes 
are used mostly in viewing objects by reflected light, Weber’s 
law, so far as it holds good, means that the eyes function 
equally well over a wide range of medium and high illumi- 
nation. 

In the other senses, Weber’s law has about the same degree 
of validity. It always breaks down at lo w intensities, and 
stands up fairly well over the range o f moder ate and h igh in- 
tensities. The basis of the law is probably physiological (/). 


ILLUSIONS 


When any process goes wrong it is apt to reveal its inner 
workings more clearly than when it runs smoothly. We 
may hope, then, to learn something of the process of percep- 
tion from the study of illusions. 

I (^n illusiogi is a false perception . Any error of observation 
i might accordingly be included under the head of illusions, 
i but the term is usually reserved for errors that are large and 
I surprising . An illusion consists in responding to a sensory 
stimulus by perceiving something that is not really there. 
Something is there and has delivered a stimulus, but the 
stimulus is misread. Instead of the true object a false object 
is perceived. The false object must have some advantage 
over the true object, and illusions can be classified according 
to the factor of advantage that enters and causes the false 
perc eption . Aside from a fe w illusions which seem to be 
due to peculiarities of t he periph eral organs— such as the fact 
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Fig. 85 .--Aristode^^^^ 

of both fingers, and you seem to feel two marbles. A pencil 
can be used in place of the marble. In the usual positfon of 
two received would be rceived from 

two objects, not from one. 

»f tkis «ypa of illusion is called the 

vT” I*' proofreader 

s less subj^t to It than anyone else. It is almost impossible 

o nd every misspelled word and other typographical error 

comes out with a few 
01 s, in spite of having been scanned repeatedly by several 

misprints have purposely been left in 
the laj few lines for the reader’s benefit. If the word as 
printed has enough resemblance to the right word, it arouses 

- - 

e voice of someone calling him bad names, it is because 
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he IS preoccupied with suspicion. We might almost call this 
an hallucination (p. 355) since he is confusing his auditory 
images with sensations; it is, at any rate, an extreme instanci 
of illusmn. In a milder form, similar illusions are often mo- 
mentMily present in a perfectly normal person, who while 
searching for a lost object may think he sees it whenever any- 
thing similar meets his eyes. A mother, with the baby up- 


> 


< 


o 00 


uppS - t's “r. ;= I r 

the SIX lengths m question are drawn to be objectively equal. ^ ^ 

stairs very much on her mind, imagines him crying when she 
hears a cat yowling out of doors. The ghost-seeing and 
burglar-heanng illusions belong here as well An e.xp:ctant 
advantage to objects congruous with itself, 
fhe mg:fWetght,jlksion shows the effect of prenaratorv 
set a vety different way. Thts interesting ex'- 

periment follows up the old catch, “Which is heavier a 
we“^ ^ feathers.?” A pound’s a pound 

Lis m \ t ^hem, and the pound of lead 

rwi To standardize the conditions, you take 

two round wooden piU-boxes, one much larger L^ffe 

nn 5 ^ h li someone to lift them. He will have 

doubt at all that the smaller box is the heavier- it mav 
seem twice as heavy. The visual appearance L ’the Z 
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boxes has aroused an adjustment to their apparent weiglits, 
with the result that the larger box is lifted strongly and 
comes up easily, while the little box is lifted weakly, comes 
up slowly and feels heavy. In this case perception swings 
to the opposite of what is expected, because the stimulus re- 
ceived simply will not fit in with the expectation, while in 
the other cases cited the stimulus can be made to fit and is 
perceived in accord with the expectatior^ 

3. The false object has the advantage of total impression. 
The true object or fact can often be perceived only by 



Fig. 87.— The pan illusion. Which pan is the larger? The whole layout 
suggests one pan ready to go inside the other and makes it difficult to iso- 
late the parts to be compared. 

analysis and attention to detail— a laborious process which we 
tend to avoid. Under this head belong a whole army of illu- 
sions produced by odd combinations of lines. A figure is so 
drawn as to hamper the observer in isolating the fact he is 
supposed to perceive. The best example is the Miiller-L yer 
figure: two equal lines or distances are embellished with extra 
lines which lead the observer astray. While intending to 
compare the two specified lines he is more likely to take the 
whole figure in the rough and to compare the distances be- 
tween its main masses. He does not succeed, unless after 
practice, in isolating the precise object he intends to observe. 

The pan illusion clearly results from this difficulty of iso- 
lating a precise fact from a global impres sion. Two other 
famous illusions which are shown here are not quite so 
readily understood but probably belong under this general 
head. 

Though these illusions seem mere curiosities, and far from 
everyday experience, they enter in some degree into every 



468 


OBSERVATION 



figure that is not perfectly square and simple. Any oblique 
line or complication of any sort is sure to alter the apparent 




Fig. 88.-The Poggendorf illusion. Are the two oblique lines part of the 
same straight line? ^ 

proportions and directions of the figure. A broad effect, a 
long effect, a skewed effect, may easily be produced by lines 
introduced into a dress, into the front of a building, or into 



Fig. 89.— The Zoellner illusion. The long lines are really parallel. The 
I toon is increased by holding the page in an oblique position. It is more 
difficult to deceive the eye” regarding horizontal and vertical lines than 
regarding oblique lines. 

If you hold the page flat and sight along the oblique lines you get a 
tnree-dimensional appearance. j b 

a design of any sort; so that the designer needs to have a 
practical knowledge of this type of illusion. The esthetic 
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effect of a given form may be quite altered by the introduc- 
tion of apparently insignificant extra lines. 

MANAGEMENT AND IMPROVEMENT OF 
OBSERVATION 

To judge from the various illusions which have just been' 
surveyed, poor observation results (a) from being bound by 
old habits and closed to new impressions, or (b) from pre- 
occupation and bias, or (c) from resting content with total 
impressionS The good observer is able to escape from these ' 
lines of least resistance, and to use some freedom in his out- 
look on the environment. And yet he has to use the same 
“factors of advantage” in his good observation. Without a 
background of past experience he would be lost in a new 
situation, not knowing what to look for. Without prepara- 
tory set he would be looking for nothing in particular and 
probably would find nothing. Without combination he 
could see only isolated and insignificant details. The good 
observer needs to have the virtues of his defects and to 
escape from the defects of his virtues. 

Assimilation of the new to the familiar. A child on first 
seeing a squirrel called it a “funny kitty.” The new was 
assimilated to the old— yet not completely since the new 
animal was “funny.” Always, in observing anything new, 
we have to use the intellectual tools already at our command. 
Good examples are seen in the experiments on memory for 
figures (p. 352). In carefully observing a nonsense figure, 
with a view to drawing it from memory, one looks for some 
resemblance to an object. This useful technique contains a 
danger, for the figure drawn from memory usually deviates 
from the given figure in the direction of the object, (li the 
observer wishes to learn anything new, he needs to do more 
than assimilate. He needs to notice the difference as well as 
the similarit)^ 

Scientific observation. We should be able to learn some- 
thing from the scientists on the essentials of good observa- 
tion. The first thing we notice is their(strong reliance upon 
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observation^ They submit their theories to the test of ob- 
servation and abide by the result. All of us would probablv 
become better observers if we imitated the scientists in this 
respect. The second thing to notice is that the scientist an- 
proach^ nature with questions to be answered by observC 
tion. Of course he has his eyes open for unexpected phe- 
nomena, and his background of knowledge enables him to 
seize the significance of an unexpected phenomenon, as han 
pens from time to time when striking discoveries are made 
by accident. But in most instances he observes the answer 
to a definite question that he has in mind. A good question 
IS a great sharpener of observation. Where possible, the best 
plan IS to decide beforehand exactly what needs to be ob 
se^ed and then to focus attention on this precise point 
The scientist (goes to great trouble to make his decisive 
observations as easy as possible,^ Instead of straining his eyes 
to see a small specimen, he uses a microscope. He invems 
instiuments of precision and makes them as foolproof as pos- 
sible. If possible he repeats an observation and has it checked 
by another observer. He records his observations on the t ot 
to avoid errors of nieniory. ^ 

How does the scientist escape the error of bias in making 
his observations.^ Often he has a personal interest in aXorf 
and cannot but hope, however devoted he is to the truth tha^ 
the facts will support his theory-or, perhaps, disprove some- 
one else s theory. But he cannot afford to let bL creen in 
because so much depends on his data. He may propose to’ 

““S'- they 

are to be built into the larger edifice of his science and if 

ley are not right something is sure to go wrono His 

st nrt'aT M ™ putt 

cience is a social enterprise, and the Scientific amun nm 
VI eSathe best corrective for the bias of the indivi3 " 

In all these respects, the would-be good observer can learn 
from the experience of the scientists. 

Traming of observation. Experiment shows here as in rh^ 
case of memonting (p. 36,), thatgractice along one specific 
lute greatly meteases skill i„ tliat particular line^b "t ATt 
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transfer to other lines is likely to be small, unless the prac- 
tice has been accompanied by study of the principles under- 
lying good work. Some principles of good observation ha4 
just been mentioned. Another came out when “knowledge' 

tion (p. 403): .:^hen one is learning any kind of observation 
dirns°afo|; " ^ - con- 

Summary of the chapter. Observation is much more cen- 
tral in behavior than at first appears, interlocked as it is with 
learning and motwation. The facts observed are objects 
rather than stimuli in most cases, and include the emoLs 
and mtentions of other people. The stimulus received is a 
sign and the observer perceives its meaning. In seeking to 
penetrate the process of perception we run into outsold 
principles of selectivity and combination, illustrated by figure 
and ground and by grouping of figures. The accuracy of 
perception, on being measured, is found to be limited sub- 
ject to constant and variable errors and to illusions dependent 
w impression, and assimilation to the familiar. 

Weber s law is found to be approximately true for medium 
and high intensities of the stimulus. 
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TJie /Sense of Sight: T^isual Sensation 
and Perception 


BSERVATION, besides being considered in general 
as was done in the last chapter, can be investigated in 
greater detail. Since we observe by use of the senses 
and each sense has its own peculiarities, there is an enormous 
amount to be learned. An enormous amount of information 
IS available on the senses, which have been studied by physi- 
ologists as weU as by psychologists. Most of this material 
lies outside the scope of this book, but a few especially sig- 
nificant points will be brought to the reader’s attention. 
What do we see? The common-sense answer is that we see 

and happenings that are before our eyes. But 
we ask how we can see an object out there, we learn 
from physics that what we actually see is light, emitted from 
the sun or some other luminous body and reflected from the 
object into our eyes. Do we see objects or do we see lio-ht? 
Do we see the colors of objects or the colors of light? This 
last question is a very practical one to the landscape painter 
Suppose his subject to be a white cow lying on the green 
grass in the shade of a tree. He sees the cow to be white and 
the grass to be a light green, but if he lays on pure white for 
cow and hght green for his grass, he has altogether lost 
, ^ To reproduce the picture that he has 

before his eyes, he has to darken the cow and the grass he 
has to paint tho white cow gray and the light green grass 
ark green The painty has to learn to see lights and shades 
and the color of the hght, instead of the colors of objects 

472 ^ ■ 


Chapter XIY 


VISUAL SENSATION 473 

It is a difficult task for the novice in painting to see light and 
the colors of light— which might be called picture colors— and 
to get away from the customary seeing of objects and their 
colors. For ordinary purposes it is more useful to see the 
colors of the objects themselves than to see the picture colors 
which those objects deliver to the eye at any moment. 
There is no doubt that ordinarily we go as far as w'e can 
away from seeing light and toward seeing objects. 

Sensation and perception. Evidently there are two mean- 
ings of the verb “see,” and it would be desirable to have two 
psychological terms to mark the distinction. Let us call the 
seeing of light by the term “visual sensation,” and for seeing 
objects or environmental facts let us use the term “visual per- 
ception.” Similarly in the case of smell, olfactory sensation 
is the sensing of the odor stimuli that enter the nose, while 
olfactory perception is the smelling of odorous substances 
present in the neighborhood. In general, when we speak of 
sensation we are thinking of stimuli and investigating the re- 
lationship of the individual’s experiences and activities to the 
various stimuli which reach his receptors; and when we speak 
of perception we are thinking of objects and are investigating 
how well the individual’s experiences and behavior corre- 
spond with the objective facts. In bis practical life of rela- 
tion with the environment, the individual is bent on percep- 
tion; but his receptive apparatus seems built for sensation. 
He certainly knows the environment only by utilizing the 
stimuli received. 

VISUAL SENSATION 

Before following up any further the process of seeing ob- 
jects, we need to know something of the eye and of visual 
sensation. The eye, of course, is only part of the visual ap- 
paratus. The eyes are connected by their sensory nerves, the 
optic nerves, with the interbrain, and this in turn with the 
occipital lobes of both cerebral hemispheres. The occipital 
lobes do tire observing in the sense of seeing objective facts. 
The eyes receive the stimuli, which produce nerve currents 



passing back to the interbrain and cortex, and the cortex 

probably does all the grouping, patterning and recognizino- 
of objects (p. 276). ^ s 

The eye. The human eye is a registering optical instru- 
ment, like the camera. In fact, it is a camera, the sensitive 
plate being the retina, which differs from the photographic 
plate in recovering after each exposure so as to be ready for 

Cornea 


Muscle 


//mr^ ^Choroid 
rpyrjl '^Sclerotic 

Optic 

nerve 

Fig. 9o.-Horizontal section of the eyeball. 

the next one. Comparing the eye with the familiar camera, 
we find that the outer tough white coat of the eyeball, the 
sclerotic coat, takes the place of the wood or metal of the 
camera box, while the black choroid coat, lining the sclerotic, 
corresponds to the coating of paint which blackens the inside 
of the camera box and prevents stray light from entering and 
blurring the picture. At the front of the eye, where light is 
admitted, the choroid gives place to the colored iris, with the 
hole in the center that we call the pupil of the eye. The iris 
has little muscle fibers in it, which regulate the size of the 
pupil; it corresponds to the adjustable diaphragm of the 
camera. The sclerotic gives place at the front of the eye to 
the curved, transparent cornea, which is a oowerfni knc 
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Just behind the pupil is another lens, adjustable in curvature 
by the action of the little ciliary muscle. This muscle cor- 
responds to the focusing mechanism of the camera; by it the 
eye is focused on near or far objects. The aqueous' humor 
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Fig. 91.— Sense cells and nerve cells of the retina. The light, reaching 
the retina as shown in Fig. 90, passes through the nearly transparent retina 
till stopped and absorbed by the pigment layer, and there produces chemi- 
cal changes which stimulate the tips of the rods and cones. The rods and 
cones pass the impulse along to the bipolar cells and these in turn to the 
optic nerve cells. The axons of these latter cells extend by way of the 
optic nerve to the interbrain. See p. 276. 

(in front of this lens) and the vitreous humor (behind the 
lens) fill the eyeball and keep it taut and spherical, while still, 
being transparent, they allow light to pass through to the 
retina. The retina is a thin membrane, lining the rear of the 
eyeball, and containing the sensitive cells. 

The visual receptors. The retina contains sense cells of two 
forms, the rods and the cones. They are located at the back 
of the retina, next to the pigment layer. Probably the in- 
coming light first produces some chemical and electrical 
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change in the pigment, and this change stimulates the rods 
and cones. 

The cones are more highly developed structures than the 
rods. At the fovea, a little depression in the retina, straight 
back from the pupil, only cones are present, and this is the 
“center of clear vision.” In looking straight at a small ob- 
ject so as to see it distinctly, we turn the eyes so that the 
light from that object falls on the fovea. Outside of this 
little central region, rods and cones are intermingled, with 
fewer and fewer cones the further out in the retina you go. 
The further out you go, also, the less distinctly both form* 
and color are seen, from which fact it is inferred that form 
and color vision depend mostly on the cones. 

Rod and cone vision; adaptation of the retina to dim and 
strong light. The first reaction of the eye to change of 
illumination is a widening or narrowing of the pupil. A 
slower but more effective change occurs in the retina itself, 
and sensitizes the retina to the degree of illumination. Go 
into a dark room, and at first all seems black, but by degrees, 
provided there is a little light filtering into the room, you 
begin to see, for your retina is becoming dark-adapted. 
Come out of the dark into a bright place, and at first you 
are “blinded,” but you quickly get used to the bright light 
and see distinctly, your retina having become light-adapted. 

Complete dark adaptation requires a stay in the dark of 
half an hour, and leaves the eye a full million times as sen- 
sitive to faint light as on first entering the dark from bright 
sunlight. ° 

While in the dark, after becoming dark-adapted, you will 
notice that you see only light and shade and no colors. 
Another significant fact is that the fovea, which has only 
cones and no rods, has the best color vision, bur does not 
become well dark-adapted and is almost blind in very dim 
light. These facts are taken to mean that vision in dim light, 
or twilight vision as it is sometimes called, is rod vision and 
not cone vision. The rods become sensitized to very faint 
light, far outstripping the cones in this respect. On the other 
and, not the rods, but only the cones, have color vision. 
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Individuals differ considerably in their power of dark 
adaptation, largely because of differences in their diet. Lack 
of vitamin A in the diet prevents the formation of the retinal 
pigments, especially of the “visual purple” which plays a part 
in dark adaptation. Individuals whose diet is deficient in 
vitamin A show some degree of night blindness, due to im- 
perfect dark adaptation. In some samples of apparently nor- 
mal persons, 30-50 percent have been found to liavc some 
night blindness. In an experiment to test the importance of 
vitamin A, “all dairy products, colored vegetables, liver, 
kidney and other selected foods” were excluded from the 
diet of a healthy young man for a period of 34 days (all 
other requirements except vitamin A being supplied by suit- 
able capsules, etc.). His power of dark adaptation declined 
gradually till the sensitivity of the cones was reduced to 14 
of normal, and that of the rods to % of normal. At the end 
of the period ample amounts of vitamin A were administered 
and the subject’s dark adaptation promptly returned to nor- 
mal (i 6 ). 

Stimulus and sensation in the sense of sight. Without going 
into the physics of light to any extent, we can say that light 
has so much of the vibratory character as to allow us to speak 
of its nvave length. In the rainbow, or spectrum, light of 
the different wave lengths is separated and spread out in order 
before us. At the red end of the spectrum, the wave length 
of the light is 760 millionths of a millimeter, and at the violet 
end it is 390 millionths. In between are waves of every in- 
termediate length, appearing to the eye as orange, yellow, 
green and blue, with all their transitional hues. A wave 
length of 580 gives yellow, one of 520 gives green, one of 
480 gives blue, etc. Outside the limits of the visible spec- 
trum, there are longer and shorter waves, incapable of arous- 
ing any sensations of light, though the long waves, beyond 
the red, excite the warmth sense of the skin, and the very 
short waves, beyond the violet, while arousing none of the 
senses, do tan the skin and produce other physiological 
effects. 

Seldom does the light reaching the eye from any point 
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consist of waves that are all of the same wave length. Sun- 
light contains waves from all parts of the spectrum and ap- 
pears as white. The light from an electric bulb appears pale 
yellow because while containing waves from all parts of the 
spectrum it is relatively strong in the middle wave lengths. 
Light that has passed through a sheet of good red glass comes 
out pure red because all but the red waves are strained out 
by the pigment in the glass. Thus light varies in amount of 
mixture of different wave lengths. Light varies also in 
intensity or energy. 

The stimulus entering the eye from any point can vary, 
then, in three ways: in wave length, in energy, and in amount 
of mixture; and we now ask what difference in sensation 
corresponds to each of these differences in the stimulus. 

To the energy or intensity of the stimulus corresponds the 
brightness or brilliance of the visual sensation. In modern 
scientific usage, “brightness” refers to the stimulus, “bril- 
liance” to the sensation. If you gaze steadily at a white sur- 
face exposed to constant illumination, its physical brightness 
remains the same, while its apparent brightness, or brilliance, 
decreases because the eyes are becoming light-adapted. The 
brilliance dimension of visual sensation extends from dark to 
light— from absolute darkness to an undefined maximum. 

To the wave length of the stimulus corresponds the hue 
of the visual sensation. The hue series extends from red 
through yellow and the other colors of the spectrum to violet 
and then by way of the purples back to red again. It is a 
circular series. 

To the mixture of wave lengths in the stimulus corre- 
sponds the saturation of the color sensation; the more mix- 
ture the less saturation. A full, pure color is saturated, a pale 
or a dull color is unsaturated. A saturated color need not 
be very bright, and a bright color need not be saturated at 
all. Pink and reddish brown are both unsaturated red; pale 
blue and bluish gray are alike in being unsaturated blue. 
(Some colors are shown in the Frontispiece.) 

These are the general correspondences between the phys- 
ical light and the visual sensation, but the whole relationship 
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Color mixing. Hue, as has been said, depend- 
length of the light stimulus, each hue being a re, 
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we do not depend on mixing paints, but we throw both 
lights together into the eye or on a white screen. We can 
also, by virtue of a certain lag or hang-over in the responses 
of the retina, mix lights by use of the “color wheel,” which 
throws them in rapid alternation into the eye. 

By mixing black and white in different proportions we 
obtain the whole series of dead grays. By mixing white or 
gray with any saturated color we make it less saturated. By 
mixing black with any color we lower the brilliance of that 
color. 

By mixing red and yellow, in different proportions, we o-et 
all the hues intervening between red and yellow-all die 
oranges. By mixing yellow and green we get all the yel- 
lowish greens, and by mixing green and blue, all the greenish 
blues. Finally, by mixing blue and red, we get violet and 
the purples. Purple has no place in the spectrum, since it is 
a sensation which cannot be aroused by the action of any 
single wave length, but only by the mixture of long and 
short waves. ° 

Now what happens if you add yellow to blue.? Those 
who know about mixing paints will say that you will o-et 
green; but mixture of paints is decidedly not adding lights, 
for each paint absorbs or subtracts part of the light, anci the 
effect of the double subtraction is very different from adding 
blue and yellow. If you add blue and yellow, you get white 
or gray. Two wave lengths which, when acting together on 
the retina, give a white or gray sensation, are called comple- 
mentary. Yellow and blue, then, are complementary. 

Red and green are sometimes said to be complementary 
but such a statement is inaccurate, for if you take typical red 
and green, such as brick-red and grass-green, and mix them, 
you get a dull yellow, but never a white or dead gray. The 

complementary of red is bluish green, and that of green is 

purple. ^ 

Red and green, however, like blue and yellow, may be 
cal ed z disappearing color pair. When you mix blue and 
pUow, both disappear, and you get the sensation of white, 
m which there is no resemblance to either yellow or blue. 
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When you mix red and green, too, both disappear, and the 
sensation of yellow emerges. 

Elementary, primary and salient hues. There are thou- 
sands and thousands of distinguishable colors, including all 
the shades and tints, and every one is simple or elementary 
in this respect, that you cannot actually see any other colors 
in it. You can speak of seeing red and yellow in orange, 
meaning that you see the resemblance of orange to both red 
and yellow, but as you look at the orange color you do not 
actually see a good red and a good yellow. The red and 
yellow are so perfectly blended in the orange as to lose their 
own specific qualities, and the orange has a specific quality 
all its own. In this respect all colors are equally elementary. 

But some colors are more salient or outstanding than 
others. White and black are the clearest examples. They 
are the extremes in the white-black series of grays, and there 
is no gray in the series that stands out above the rest. If the 
hues are arranged in a circle, red, yellow, green and blue 
stand out and might well be made the corners of a square 
diagram to be substituted for the circle. 

It would seem reasonable to conjecture that the salient 
colors are also primary and that all the other colors are de- 
rived from them by combination. At least, we may reason- 
ably suppose that the retina has just a few primary activities 
which go on together in varying proportions and give nu- 
merous resultant effects. The search for primary colors has 
proved very fascinating to psychologists and sense physiolo- 
gists— fascinating and productive of opposing theories. 

The facts of color mixture suggest a very small number 
of primaries, since all the hues, and also white and gray, can 
be obtained by mixing four wave lengths corresponding to 
red, yellow, green and blue. Moreover, you do not need 
the yellow, since you can get it by mixing red and green. 
All the colors, including white, can be got by mixing red, 
green and blue. This striking fact is the basis of the well- 
known Young-Helmholtz ( 7 ) theory of color vision, which 
supposes that there are just three primary responses of the 
retina to light, giving the sensations of red, green and blue. 
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This theory has some difficulty in explaining the facts of 
color-blindness, next to be considered. 

Color-blindness. There are two kinds of color-blindness 
tot^ and partial. Total color-blindness amounts to rod 
vision, which gives light and dark, but none of the spectral 
colors. The outermost zone or ring of the retina, where 
cones are very scarce, is almost totally color-blind. Some 
individuals, very few, are totally color-blind over the whole 
retina, having apparently no cones but only rods; their vision 
is poor, as would be expected. 

With regard to color theory, we learn from total color- 
blindness that colorless sensations are not necessarily com- 
binations of red, green and blue, since they occur when those 
color responses are not in the individual’s power. Rod vision 
IS certainly more primitive than cone vision, and we thus get 
the suggestion that white-black-gray vision is more funda- 
mental than red-yellow-green-blue vision. 

Red-green blindness, though very uncommon among 
women, is present in 3 or 4 percent of men. It is not a dis- 
ease, and is not associated with any other defect of eye or 
brain. Nor can it be cured or corrected by training. It is 
simply a hereditary peculiarity of the color sense, a reduced 
or simplified form. The red-green blind individual, as we 
learn from a few individuals who are red-green blind in one 
eye and have normal color vision in the other eye, has the 
sensations of yellow and blue, along with white, black and 
the grays-but no red or green. What appears to the fully 
equipped eye as red or green appears to him as dull yellow, 
and what appears to the normal eye as greenish blue, violet 
or purple appears to him as dull blue. He has difficulty in 
picking strawberries, in obeying the traffic lights, and in 
selecting his neckties. 

Now everyone is red-green blind in the intermediate zone 
of the retina, between the central region which has full color 
sense and the outermost zone which is almost totally color- 
blind. This statement can be checked by taking bits of 
various colors and moving them slowly from the very margin 
of the field of view towards the center, all the while keep- 



VISUAL SENSATION 483 

ing the eyes directed straight ahead. When the bits first 
become visible, at the margin of the field of view, they have 
no color other than gray, then they take on a blue or yellow 
tinge, and finally, near the center of vision, they acquire their 
red or green components and show in their true colors. 

These “zones” are not sharply separated. An intense, satu- 
rated color can be recognized farther out from the fovea than 
a weak color. At high intensities red, yellow and blue are 
perceived even out to the periphery of the field of vision. 

Red-green blindness is really yellow-blue vision. This fact 
is not readily harmonized with the Young-Helmholtz theory, 
since the yellow sensation is had under conditions when the 
red and green sensations are iriipossible. The facts seem to 
be summed up better by the Ladd-Franklin theory (/o). 
This theory treats of the color sense as having passed through 
three stages of development. In the earliest stage the only 
primaries were white and black; in the second stage the white 
primary split into one for yellow and one for blue; and in 
the third stage yellow split into red and green. The outer- 
most zone of the retina is still mostly in the first stage, and 
the intermediate zone in the second, the central retinal area 
having reached the final stage. In red-green blind individ- 
uals, the central area remains in the second stage, and in 
the totally color-blind the whole retina is still in the first 
stage. There is evidence that some animals normally remain 
in the first stage, and some in the second. 

A word should be added about black. Black is sometimes 
said to be simply the absence of light. But black is as posi- 
tive a sensation as any. We even speak of an “intense black.” 
Black is a response made to the absence of light, but it occurs 
in its full intensity, as absolute black, only just after light is 
withdrawn from the eye, or else in an unlighted area sur- 
rounded by light. 

After-images. A better name would be after-sensations. 
Any response outlasts its stimulus. This is true of a muscle, 
and it is true of a sense organ. The ear is very quick in 
recovery, and gives almost no after-sensations, but touch 
after-sensations can easily be felt after a momentary touch 
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on the skin. Visual after-sensations are the most interesting. 
If you look towards a lamp, but with a book in front of your 
eyes to serve as a screen, remove the screen for an instant 
and then replace it, you continue for a short time to see the 
light after the stimulus is cut off. This after-lag is like the 
main sensation, only weaker. The after-hmge can be ob- 
tained by looking steadily at a black-and-white or colored 
figure for fifteen seconds, and then looking at a gray back- 
ground. After a moment’s delay, an after-sensation develops 
in which black takes the place of white and white of black, 
while for each color in the original the complementary 
color now appears. When so appearing, the after-imao-e is 
negative,” but it can be transformed into a positive by 
closing the eyes or turning them upon a black background. 
After strong stimulation the after-image may last for a long 
time and be switched back and forth repeatedly between 
the positive and the negative. The colors, however are 
rather undependable. The after-image of a bright 4hite 

light may go through a long sequence of different colors 
before it disappears. 

Visual contrast. Contrast is another effect that occurs in 
other senses, but most strikingly in vision. After looking at 
a bright surface, one of medium brightness appears dark, 
while this same medium brightness would seem briaht after 
looking at a dark surface. After looking steadily at one 
CO or, and then turning the eyes upon the complementary 
color, the latter appears more saturated than usual; in fact 
this IS the way to secure the most saturated color sensations-^ 

It is worth trying. These effects of adaptation are also caUed 
successive contrast.” 

Simultaneous contrast” is peculiar to the sense of sight. 

If you take two pieces of the same gray paper, and place one 
on a black background and the other on white, the one on 
black looks much brighter than the other. Spots of gray on 
a colored background are tinged with the complementary 

u L adjacent colors produce contrast cfFects in 
each other, though we do not usually notice them any more 
than we notice the after-images which surely occur many 
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times in the course of a day. We disregard sensations that 
do not indicate objective facias. 

Before coming to grips with the question how we per- 
ceive objective facts by use of the patches of colored light 
in the retinal picture, we need to complete our study of the 
organ of vision by taking account of eye movements and 
binocular vision. 

Eye movements. The eyeball is turned in its socket by six 
muscles, and the two eyes are so harnessed together in their 
motor nerve centers that they show almost perfect team- 
work in their movements. They execute two types of co- 
ordinated movement. In looking here and there about the 
landscape, the two eyes turn together like a pair of horses, 
and this is the conjugate movement of the eyes. But in turn- 
ing from a far to a near object, the eyes are brought from 
a parallel position into one of convergence, such that the 
foveas of both eyes receive the light from the particular 
object looked at. 

The conjugate movement, on being recorded photograph- 
ically (2), is found to have two varieties, called the jump or 
saccadic movement and the pursuit movement. The saccadic 
movement carries the eyes from one object to another, while 
the pursuit movement follows a moving object. 

Watch the eyes of someone who is looking at a scene and 
you will see them jumping from one part of the scene to 
another. The eyes fixate one point for a short time, jump 
to another point and remain there for a moment, and so on 
about the field of view. In reading, as the result of practice, 
the eyes follow a more regular procedure, fixating a series of 
points in a line of print, with short jumps from each fixation 
point to the next, and a longer reverse jump to the beginning 
of the next line. As each jump occupies but a thirtieth to a 
fiftieth of a second, while the fixation pauses between jumps 
last much longer, the result is that over 90 percent of the 
time spent on a line of print is fixation time, less than 10 per- 
cent being consumed in making the jumps. It has been 
found that nothing of any consequence is seen during the 
jumps, and that the real seeing takes place only during the 
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fixations. The saccadic movement is simply a means of pass- 
ing from one fixation to another with the least waste of 
time. 

The eye sees an object distinctly only when stationary 
with respect to the object. If the object is still, the eye must 
be still. But if an object is moving with moderate speed, the 
eyes can keep pace by a pursuit movement, so remaining 
fixed upon the moving object, and getting a clear picture of 
that object, while the stationary background is reduced to 
a blur. 

Binocular vision. In most animals, the eyes look to the 
side, and have different fields of view, and their combined 
fields compass almost the entire horizon. Though we can 
see the utility of this sort of binocular vision, it is difficult 
for us to imagine what it would be like, since the human 
eyes are located close together, looking forward, receiving 
almost the same stimulation, and functioning as a single 
organ. How does this type of binocular vision differ from 
monocular vision, and what advantage does it have.^' 

Two eyes are an advantage in near vision because they 
then get slightly dijferent views of the same object. The 
right eye sees a little more around to the right of a solid 
object held in the hands, and the left eye a little more around 
to the left. Thus the solid object is more completely seen at 
any one moment with two eyes. 

More important, the brain responds to these slightly dif- 
ferent simultaneous views of the same object, delivered by 
the two eyes, by not only seeing more of the solid object, 
but also seeing the solidity of it, its third dimension. 

Among man’s special characteristics, which make his be- 
havior different from that of animals, are the erect posture, 
freeing the hands for manipulation of objects, the develop- 
ment of the hand as a manipulatory organ, and the forward 
position of the eyes, which affords a three-dimensional view 
of objects as they are manipulated. Thus the human type 
of binocular vision fits in beautifully with man’s manual dex- 
terity and with his attentiveness to objects which can be 
handled. Binocular vision reveals the third dimension also in 
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objects that are somewhat farther off, up to a hundred feet 
or more. But, being close together, the eyes get essentially 
the same view of any distant object, so that the solidity effect 
of binocular vision is lost. 

The stereoscope is a convenient instrument for experiment- 
ing upon binocular vision. It presents separate views to the 



Fig. 93.— Binocuiar rivalry. Even without the aid of a stereoscope, dif- 
ferent fields can be presented to the two eyes. Hold the page a few inches 
from the eyes, so that one square shall be before the right eye and the 
other square before the left eye; and let the eyes relax with no effort to see 
distinctly. The two squares should be superposed and seem to be in the 
same place. Hold this position, staring steadily and passively, and watch 
for any shifting of the appearance, from horizontal to vertical bars and 
back. See also the Frontispiece. 

two eyes. If the views show the same object or scene, pho- 
tographed from two positions close together, the third dimen- 
sion comes out very realistically. If radically different fig- 
ures or colors are presented to the two eyes, by aid of the 
stereoscope, the usual result is retinal rivalry. First what is 
before one eye is seen for a time, then what is before the 
other, and so on alternately— as if the brain were unable to 
make any synthesis of the two -discrepant images, and had to 
accept the one or the other at any moment. However, 
sometimes other results occur. A red before one eye and a 
yellow before the other may be seen as orange (binocular 
color mixture), and a bright red before one eye and bright 
green before the other are sometimes, not often, fused into 
yellow, or a yellow and blue into white {6). 

VISUAL PERCEPTION 

When you look out of the window on even the most or- 
dinary scene, what you see is simply astounding. It is so to 
a psychologist. You see objects of various shapes, sizes and 
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colors, lying at different distances, some of them in sunlight 
and some in shadow. What is there strange about all that.^ 
The strange thing is the great divergence between this ob- 
jective situation and the medley of juxtaposed color patches, 
differing slightly from one eye to the other, which is all your 
retinas get from the environment and all they furnish the 
brain as signs of the objective facts. Move about a little 
while watching the scene; you see constant motion in the 
visual field— in the picture, we may call it— yet the objects do 
not seem to move. Look at a near-by object like a table or 
chair from different positions, and the picture is very dif- 
ferent; yet the object looks the same. The stimuli change 
but the appearance remains the same. Things appear to the 
observer as they are objectively, not as they are pictured on 
the retina. 

That there is a problem here will be brought home to any- 
one who, without previous experience in drawing or painting 
from nature, attempts to reproduce the picture his eyes give 
him. Like the child or the primitive artist he will doubtless 
try to put on the canvas what he sees to be out there in space. 
The realistically inclined painters struggled for centuries to 
discover what was in the picture, as distinguished from what 
was out there in space. Their job was to put on canvas, as 
far as possible, the same aggregate of color patches as the 
scene presents to the retina. Instead of interpreting the 
stimuli from the objects, as we do in practical life, the painter 
has to disregard the objects and reproduce the stimuh. 

Seeing distance or the third dimension. The stimuli re- 
ceived from the environment are spread out in two dimen- 
sions on the retina like a picture projected upon a screen. 
The picture has the left-right and up-down dimensions, but 
no front-back dimension. How then does it come about that 
we see the distance of objects from us, and the solidity and 
relief of objects? This problem in visual perception has re- 
ceived much attention and been carried to a satisfactory 
solution. 

A single, motionless eye receives a picture similar to one 
painted on canvas, and the available indications of distance 
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are the same in the two cases. The painter uses perspective, 
or foreshortening, and makes a man the smaller in the picture 
the farther away he wants him to appear; and in the same 
way, when any familiar object casts a small picture on the 
retina, we perceive the object, not as diminished in size, but 
as far away. The painter colors his near hills green, his dis- 
tant ones blue, and washes out all detail in the htttx— aerial 
perspective, he calls this. His distant hill peeks from behind 
his nearer one, being partially covered by it. His shadovos 
fall in a way to indicate the relief of the landscape. These 
signs of distance also affect the single eye and are responded 
to by appropriate spatial perceptions. 

With both eyes directed on a real scene, we have the 
binocular depth effect, just described, which the painter can- 
not use. This is a realistic appearance of solidity in three 
dimensions, provided the object examined is near. A little 
experiment demonstrates the superiority of binocular over 
monocular vision in the perception of distance. Take a 
pencil in each hand, close one eye and bring the pencil points 
horizontally from the two sides till they seem to be almost 
touching; then open ‘the other eye, and see if you can im- 
prove the setting. 

Another binocular sign of distance is afforded by double 
images. When the eyes are converged on a near point, more 
distant objects are seen double; and when the eyes are di- 
rected to a distant point, nearer objects are seen double. 
Hold a pencil about a foot in front of the nose, directly in 
line with some more distinct object. When you look at the 
pencil you see the farther object double, and when you look 
at the farther object the pencil is seen double. These double 
images usually remain unnoticed but help greatly in perceiv- 
ing the relative distances of objects in the field of view. 

If the head is moved from side to side, while the eyes con- 
tinue to look forward, distant objects seem to move with 
the head, and nearer objects to slide in the opposite direction. 
Try this in the woods some time, and see how clearly the 
nearer and farther branches are distingtfished. If you look 
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to the side from a rapidly moving train or car, the effect is 
still more pronounced. 

All these signs of distance are utilized together in the visual 
perception of three-dimensional space, sometimes one sign 
and sometimes another being more useful. In learning the 
spatial meaning of these signs, the child is undoubtedly 
helped by watching objects as they approach or recede from 
him, or as he approaches them. The chick reacts correctly 
to distance as soon as hatched, and it is quite possible that 
some sign of distance, probably the binocular sign, does not 
have to be learned. 

Erect vision in spite of the inversion of the retinal picture. 
The picture thrown upon the retina by the lens of the eye 
is upside down— a fact that formerly caused much fruitless 
speculation as to how we can see the field of view right side 
up. Stratton (i^, 14) prepared a system of lenses that re- 
inverted the field of view, and wore this device constantly 
for a week, except at night when he was blindfolded. The 
lenses reversed right and left as well as up and down. The 
field of view was of course not distorted as a picture, and the 
eye and head movements of looking towards a seen object 
were not disturbed. But the relation of the visual field to 
hand, foot and body movements was reversed, with great 
resulting disturbance of movement and orientation. At first, 
movements in response to seen objects were entirely false; the 
subject reached in the wrong direction for any seen object, 
and ran into anything that he tried to avoid. Movements 
guided by the eye were laborious and nerve-racking, and had 
to be performed either by patient calculation or else by mere 
trial and error. By the end of the week, the subject was able 
to walk freely about the house, and to perform all sorts of 
manual operations, and his behavior in familiar surroundings 
became almost normal, though the field of view still did not 
appear right side up. When he removed the lenses at the end 
of the week, the first effect was one of pleased surprise at 
finding himself back in his old, familiar visual space; but 
there was considerable bewilderment and movements were 
false again, since they continued to follow the new system 
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of eye-hand co-ordination. After a few hours, however, the 
old system was fully re-established. Erect vision, according 
to the results, must be largely a matter of integration between 
vision and movement (5), 

Visual perception of object size and shape. A novice in 
drawing or painting from nature has difficulty in represent- 
ing the shapes and relative sizes of objects. He sees two men 
to be of the same height when one of them is standing ten 
feet from him and the other twenty feet; but if he makes 


them of the same size in his drawing, something is wrong. 
His teacher shows him how to measure the picture size of 


objects by extending his arm, holding a pencil upright and 
marking off the intercepted height of the object with his 
thumb; and he then finds that the man who stands farther 
away has much less height in the field of view and should be 
correspondingly diminished in the picture. Picture size or 
stimulus size depends on the real size of the object and on its 
distance from the observer. 

It is the same with the shape of objects. A novice seeing 
a circle draws it as a circle, while according to the stimulus 
received it is an ellipse unless it chances to be seen square on. 

In looking at a real scene the observer uses the signs of 
distance which have been mentioned and perceives the spatial 
relations in the objective situation and the relative distances 
of the various objects. His adjustment to these spatial rela- 
tions is part of his situation set. Each particular object fits 
into this general framework. As he looks at an object he 
sees its distance and he has given its stimulus size or size in 
the “picture.” Since he is set for the distance of the object, 
its picture size immediately means its real size. 

However, the observer is not likely to be perfectly accu- 
rate in his perception of the real sizes of objects at various 
distances. He may not allow adequately for their distances. 
In an experimental test of this matter, the subject looked 
down a long table and saw two circular gray disks, one 5 feet 
away, the other 10 feet. The nearer one was 4 inches in 
diameter, the farther one might be larger or smaller. The 
subject was asked which disk looked larger, and the farther 
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disk was changed till the size was found that looked the 
same as the nearer one. Exact equality of real size would 
of course require the farther disk to have a diameter of 4 
inches, while exact equality of stimulus size would demand 
a farther disk of 8 inches diameter. The 25 women college 
students who took this test varied somewhat but their average 
choice for the far disk was 4% inches, very close to objec- 
tive equality though with a slight compromise effect (12). 

Perception of object colors. We return now to the problem 
in color perception that was raised at the beginning of the 
chapter. How can the observer see objects in their real 
colors in spite of the various illuminations in which they may 
stand.? If a white cow goes out of the sun into the shade of 
a tree, she does not seem to our eyes to change color. A 
black cow in the sun still looks black, though more light is 
reaching our eyes from her black surface than from the 
white surface of the other cow standing in the shade. To a 
remarkable degree we are able to identify the color of an 
object in spite of changes in the illumination. This fact is 
known by the name of “color constancy,” meaning the con- 
stancy of object color as perceived (y, //). 

If you take two sheets of the same paper and place one 
near the light and the other far from the light, the latter is 
more dimly illuminated and consequently reflects less light 
to the eye, as you can easily verify by holding the near sheet 
so that it partly overlaps the farther one in your field of 
view. Nevertheless you have no difficulty in seeing that both 
sheets are of the same color as pieces of paper. This experi- 
ment has been tried out systematically on children and adults, 
who were asked to match various shades of gray, always 
matching a well lighted with a dimly lighted specimen. As 
the gray papers were alike in all other respects, they could 
be matched only by their shade. The matching was accom- 
plished readily and with little error even by four-year- 
olds (/). In accurate tests, individuals are found to differ 
somewhat and color constancy is seldom perfect, the usual 
match being a compromise between the stimulus color and 
the object color ( 8 , 12). 



The psychological problem is fundamentally the same here 
as in regard to perceiving object size. We wish to discover 
how the observer is able to read olf the approximate color 
of an object instantly, whether it stands in good light or 
shadow. We must first ask what it is that he perceives. 

What object colors are, physically. A white object or sub- 
stance is one that reflects all the light it receives, absorbing 
none, and a black substance is one that absorbs all and reflects 
none. (These are the “ideal” white and black; a good white 
paper does absorb some of the light, about 20 percent, re- 
flecting 80 percent, and a good black paper reflects about 5 
percent of the light.) A dead gray object absorbs some frac- 
tion of the light, and absorbs it unselectively, all wave lengths 
alike. A colored object is one that absorbs the light selec- 
tively, and therefore reflects selectively; a red object reflects 
the red rays predominantly, and a blue object the blue. The 
surface of any object is a light filter; a white surface sends 
all the light back unchanged; a black surface kills the light, 
and a gray partially deadens it; a red surface reddens the 
light; and so on. When we perceive object color, it is this 
physical property of the object which we perceive. 

Taking account of the illumination. It is easy to prove 
that object color cannot be perceived unless the observer is 
enabled to allow for illumination. « 

The simplest way of concealing the illumination conditions 
is to look at a plain surface through a tube or “hole screen.” 
Roll a paper tube small enough so that on looking through 
it you can see only a single uniform surface. Or cut a hole 
in a sheet of paper and hold it a few inches in front of the 
eye. It is not always possible to find perfectly plain surfaces 
to examine, but if such a surface is examined through the 
tube it loses its object character and the visible spot is seen 
simply according to its stimulus color. 

From what has been said of the physical fact of object 
color, we see that the observer could arrive at that fact by 
deduction from two given facts, the illumination received by 
an object and the stimulus reflected by that object to the eye. 
If the observer saw the light refleaed from the object to be 
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the same in color and brightness as the illumination, he could 
infer that the object was white. If he saw the light reflected 
to be redder than the illumination, he could infer that the 
object was red. The observer does not actually go through 
any such process of reasoning and calculation, but he sees 
object colors instantly— actually sees them— provided the illu- 
mination is sufiiciently revealed. 

The set for illumination. There are several good indica- 
tions of illumination: the general brightness and color of the 
field, the shadows and high lights, and the minute shadows 
and high lights on a rough surface. These are all seen in 
relation to the space characters of the visible field of objects. 
Under normal conditions the observer promptly becomes set 
or adjusted for the illumination, and consequently does not 
need to reason out the color of an object. He receives the 
light from the object while set for the total situation, illumi- 
nation included. The principle is the same as in perceiving 
object size. There, one is set for the distance of the object 
and reads off the object size from the stimulus size. Here, 
one is set for the illumination and reads off the object color 
from the stimulus color. 

Seeing movement. Motion in the field of view is easily 
seen, and fully as easily in indirect as in foveal vision. Part 
of the utility of the external zones of the retina is their ready 
picking up of any movement and arousing an eye jump 
which brings the fovea to bear on the moving object. 

Motion pictures set an interesting problem in the percep- 
tion of movement. What is projected on the screen is a 
series of still pictures, a series of instantaneous snapshots, no 
smgle one of which shows any motion. Whence comes the 
motion that you see in looking at this series of motionless 
views.? Evidently the seen motion is your response. The 
film has enough in common with an actually present moving 
object to arouse the same perception. 

The after-lag of visual sensation quite obviously plays 
a part here, for without it the picture would be seen to be 
intermittent, as it is physically. But a more important factor 
IS t at the brain is tuned to see motion, and grasps at any 
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chance to see it. It sees motion much more readily than it 
can pick out the successive positions through which a moving 
body passes. Everyone who has examined snapshots has been 
surprised at the queer positions into which a man, or a horse, 
gets in the course of his movements. W^e can scarcely be- 
lieve that he actually takes these positions. We perceive the 
movement as a continuous pattern, but we do not perceive 
the consecutive positions (p. 39 ) . 

Apparent movement can be seen with much simpler stimuli 
than those of the moving pictures. All you need is two lines, 
a short distance apart, presented one after the other to the 
eyes with a little blank interval between them. You can try 
the experiment by simply holding the forefinger upright 
three or four inches in front of the nose, and looking at it 
while winking first one eye and then the other. To the 
right eye it appears more to one side and to the left eye 
more to the other side; and when one eye is closed and the 
other simultaneously opened, the finger seems actually to 
move from one position to the other. This result is con- 
firmed by careful laboratory experiments. If the time in- 
terval between the exposures of the two lines is very short, 
the lines are seen as present together, each in its own posi- 
tion; and if the interval is rather long, one line is seen in its 
position and then the other in its position, without apparent 
motion. But if the interval is just right, movement appears 

(4, s)- _ 

Motion pictures are based on the proneness of the organism 
to see movement patterns rather than successions of discrete 
stimuli. They afford a striking example of the tendency to 
see objects and their behavior and not simply to see the light 
by which the objects are revealed. 

Summary of the chapter. Under the head of visual sensa- 
tion we examine the response of the eye and brain to changes 
in the stimulus of light. The retina contains two kinds of 
receptors; the cones which give form and color vision, and 
the rods which give no color vision and are not very acute 
in regard to form but which become adapted to very faint 
fight during a prolonged stay in the dark. In color vision 
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we have the dimensions of brilliance (brightness) dependent 
on the intensity and also on the wave length of the light; hue, 
dependent on the wave length; and saturation, dependent on 
the amount of mixture of different wave lengths. By corn- 
different wave lengths on the retina we obtain color 
blends and find that all hues, including white, can be ob- 
tained by mixture of three colors, red, green and blue. It 
is not quite certain that these three are the only primary 
colors, for yellow is seen in color blindness when red and 
green are not seen as distinct hues. Visual contrast and 
after-images are striking phenomena, once you have your at- 
tention on them. Binocular vision is important in seeing the 
third dimension. 

Under the head of visual perception we ask how the indi- 
vidual is able to see objective facts such as the size, shape, 
distance and color of objects. Xhe painter is concerned to 
discover the signs of these facts so as to produce a realistic 
effect from an assemblage of color patches on his canvas. He 
uses perspective, etc., to indicate distance. When the ob- 
server gets the distance of an object from the signs of dis- 
he reads off the real size of the object from its size in 
the picture (on canvas or on the retina). When he sees the 
conditions of illumination he reads off the color of an object 
_ received from that object. That is, when 
the situation as a whole, he sees the objects in it 
, though usually with some little error. 
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Cliapter XV 


The Other Si 


enses 


HOUGH sight is perhaps the most important of the 
senses to human beings, as well as the most thoroughly 
studied, there is much scientific information available regard- 
ing the other senses, and each of them has important contri- 
butions to make to the life of the individual and to his adjust- 
to the environment. 

Problems in the study of the senses. As in the case of 
vision, the study of any sense includes two main problems, 
(a) The problem of sensation concerns the correspondence 
of the individual’s impressions with the stimuli he receives. 

task is to arrange the multiplicity of sensory experiences 
in some kind of order, to identify salient and if possible pri- 
sensations and to correlate them with their respective 
stimuli, (b) The problem of perception is that of discover- 
ing what use is made of each sense in knowing the environ- 
rnent; the question concerns the correspondence of the in- 
dividual’s impressions with objects. 

The sense organs in general. The most primitive animals 
the protozoa, though sensitive to various stimuli, are sensitive 
all over, rather than in certain spots. They respond to me- 
chanical stimuli (contact or jarring), to certain chemical 
stimuli, to thermal stimuli (heat or cold), to electrical stimuli 
and to light. They have no special light-sensitive spot, but 
respond to hght no matter where it strikes them. 

In the development of the metazoa, or multicellular ani- 
mals, specialization has occurred, some parts of the body be- 
coming muscles, some parts digestive organs, some parts con- i 
uctors (the nerves) and some parts specialized receptors or 

498 


THE OTHER SENSES 499 

sense organs. A sense organ is a portion of the body that has 
very high sensitivity to some particular kind of stimulus. 
The eye responds to very minute amounts of energy in the 
form of light, but not in other forms; the ear responds to 
very minute amounts of energy in the form of sound vibra- 
tions, the nose to very minute quantities of chemical energy. 

A useful classification of the senses divides them into the 
exteroceptors, the interoceptors, and the proprioceptors. The 
exteroceptors receive stimuh from outside the organism, the 
interoceptors from the interior of the mouth, throat, gullet, 
stomach, intestines and lungs, while the proprioceptors are 
located in the proper substance of the body, i.e., in the mus- 
cles, tendons, joints, bones, etc., and are stimulated by move- 
ments of these parts. Of the exteroceptors, the eye, ear and 
nose are singled out as distance receptors, because they re- 
ceive stimuli from sources that are not in contact with the 
organism. The distance receptors enable the organism to ad- 
just itself to a wide environment. 

Mechanism of a sense organ. Each sense organ is a receiv- 
ing instrument or indicator, as the thermometer is an indi- 
cator of temperature. The sensitive part of a sense organ is 
not visible from outside, but lies in the depth of the organ— 
that for smell being well back inside the nose and that for 
hearing, the inner ear, being embedded in the bone beneath 
the external ear. Each sense Organ has its sensory nerve 
which connects it with the nerve centers and through them, 
indirectly, with all parts of the body. Without this nerve 
connection the sense organ could have no influence on the 
activities of the organism. The axons of the sensory nerve 
divide into fine branches within the sense organ, and the high 
sensitivity of the organ is partly due to these fine nerve end- 
ings. In addition, there are special sense cells in the eye, ear, 
nose and mouth. Besides these sensitive structures most of 
the sense organs contain accessory apparatus which conveys 
the stimulus effectively to the nerve endings and sense cells. 
The lens, the iris and the muscles of the eye belong in the 
category of accessory apparatus. 

The excellence of a receptor depends (a) on its being 
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selective, tuned to one kind of stimulus, and not indifferently 
responsive to every stimulus, (b) on its being very sensitive 
to Its particular kind of stimulus, (c) on its responding dif- 
ferently to different intensities of the stimulus, and (d) on its 
responding differently to different qualities or varieties of the 
stimulus. For example, the sense of smell is selective in that 
It responds to odors and not also to sounds entering the nose— 
which would be confusing; it is sensitive in that It indicates 
the presence of incredibly small quantities of an odorous sub- 
stance in the air; it responds differently to faint and strong 
o^rs by smell sensations of different intensities; and it gives 
different smells according to the odorous substance. Few 
man-made instruments can vie with the nose in these re- 
spects or with the eye and ear. 


the skin senses 

Moist and dry, hot and cold, itching, tickling, pricking and 
stinging are skin sensations; but some of them are certainly 
complex. Relatively simple sensations are obtained by ex- 
ploring the skin, point by point, with weak stimuli. As a 
cool stimulus, a pencil point at room temperature will serve 
for a hasty exploration. Passing it lightly along the skin, one 
gets at most points merely a sensation of contact, but at cer- 
tain points there is a clear cold sensation. Within any half- 
inch square on the back of the hand, several of these cold 
spots can be found, and painstaking work, with adequate 
apparatus and procedure, shows some of them to be perma- 
nent. Similarly, v^armth spots are located by using a stimulus 
a few degrees warmer than the skin. If a sharp point is 
pressed moderately against the skin, it gives at many Lees a 
small, sharp pain. These are the pam spots. Finally, if the 
skin is explored with a hair of just the right flexibihty, noth- 
mg at all is felt in most places, but at some points there is a 
efinite sensatmn of touch or contact; and these are the 
oztc spots. The pain spots and touch spots are much more 
numerous than the temperature spots, and of these, the cold 
spots are more numerous than the warmth spots. 
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As no further varieties of sensory spots are found, touch, 
warmth, cold and pain are believed to be the only primary 
cutaneous sensations. Itch, stinging and aching seem to be 
variations of pain. Tickle seems to be a variety of touch. 

Hard and soft combine touch from the skin with resistance 
encountered by the muscles and detected by the muscle sense. 
They are qualities of objects rather than of stimuli and are 
perceived rather than sensed. Somewhat the same is true of 
rough and smooth, which are felt by moving the skin over 
a surface and so obtaining a vibratory stimulus (p). 

The elementary stimuli of the skin senses. The question 
is exactly how the skin is acted on to give each primary sen- 
sation. In the case of touch, the exact stimulus is a bending 
of the skin, either in or out, at any touch spot, or at many 
touch spots at once. The stimulus that gives -pain may be 
mechanical (as a needle prick), or thermal (heat or cold), or 
chemical (as a drop of acid), or electrical; but in any case it 
must be strong enough to injure or almost injure the skin. 
The pain receptors, then, are not highly sensitive, but require 
a fairly strong stimulus; their use is to detect the presence of 
stimuli that threaten injury. 

Temperature stimuli require more discussion. The internal 
body temperature is steady, in health, at about 98° Fahren- 
heit, but the surface of the skin is likely to be about 85-90°, 
which feels neither warm nor cool, because neither the 
warmth nor the cold spots are aroused. They are “adapted” 
to skin temperature. Let a metal object, or other good con- 
ductor of heat, be laid upon the skin. If the metal object is 
warmer than the skin, it will raise the surface temperature. 
If the stimulus is a single degree above the skin temperature, 
it will feel warm— or cool, if a single degree below. Regard- 
ing the organism as a thermometer, we may say that its zero 
lies at skin temperature, and that its sensitiveness is very good 
for temperatures just above or below its zero. 

This psychological zero shifts up and down according to 
the temperature of the skin. Immerse the hand for five min- 
utes in water at any temperature between about 60° and 
100° F., and you change the skin temperature and the zero 
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point to correspond. Objects a degree or tw( 
cooler than the new zero will give the warm o. 
tion. Beyond the limits mentioned, the tempt 
cannot fully adapt itself ( 5 ). 

There is an old and striking demonstration of 
sense adaptation— a rougher form of the experin 
scribed. Take three bowls of water, one at skin 


Fig. 94.— Diagrammatic views of skin receptors: 

A, the most common type, present throughout the skin 

B, tne iiair as a sense organ. 

C, a touch corpuscle, from the finger tip. 

mucous membrane. Several other varieties of 

mucous membrane, the surface of the eyeball 
the subcutaneous tissue and elsewhere. ^ ’ 

and seemmg neither warm nor cold, one definitely hot and 
one definitely cold. Hold one hand in the hot water and the 
other m the cold, for half a minute, and then plunge them 
both mto the medium water, and you wiU find the latter to 
feel warm to the cold-adapted hand and cold to the warm- 
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soon ceases to be felt P,-,n „ i 

perfectly quiet (s„ as'to a™d”chu$:; Ae p“ 

you soon cease to feel the glove. ^ pressures), and 

S F -“-Xt s: 

u side, act as little levers in stimulating the nerve ends 
They are accessory apparatus to the sense of touch 
On hairless surfaces, especially the palms, some of the sen- 

Skin, and these touch corpuscles” are believed to be touch 
receptors. Spherical end-bulbs, which are minute roZt 
oval bodies, with a sensory nerve fiber terminating in each of 
lem, are probably cold receptors, but are nof known to 
occur in the external skin. 

Sensory nerve endings are present not only in the skin but 
also in the subcutaneous tissue, and deep pLsure and dull 
pain can be felt even when the skin is anesthetized. Cuta- 
neous sensation extends into the mouth and nose, and the tip 

u these 

extensions of the skin senses are less keen than the skin itself 

As everybody knows, the skin is much keener in some parts' 

an in others, and the four skin senses vary independently 

from part to part, one region being especially sensitive to 

cold, another to warmth, another to touch and another to 
pain stimuli. 

We speak nowadays of the “four skin senses” rather than 
of a single sense of touch. With such radically different 
stimuli, mechanical and thermal, and with the radically dif- 
ferent sensations of warmth, cold, pain and touch, we are 
justified in speaking of different senses even though it is not 
yet clear whether each of them has a distinct form of re- 
ceptor. 
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THE MUSCLE SENSE 

The muscle sense was the “sixth sense,” so bitterly objected 
to in the middle of the nineteenth century by those who 
maintained that the five senses that were good enough for 
our fathers ought to be good enough for us, too. The ques- 


Sensory nerve 
fiber 


Muscle 

Fig. 95.— (Ramon y Cajal.) A tendon spindle, similar to the muscle spin- 
dle mentioned in the text, but found in the tendon instead of in the muscle 
substance. When the tendon is made taut by the contraction of its muscle, 
me nerve endings are squeezed and stimulated. 

tion was whether the sense of touch did not account for all 
sensations of bodily movement. It was shown that there must 
be something besides the skin sense, because weights were 
better distinguished when ^‘hefted’’ in the hand than when 
simply laid in the motionless palm, and because the co-ordi- 
nated movements of a limb were much more disturbed by 
loss of all its sensory nerves than by loss of its cutaneous 
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nerves alone. Later, the crucial fact was established that 
sense organs (the “muscle spindles”) existed in the muscles, 
and Other sense organs in the tendons and about the joints. 
This sense is the muscle, tendon and joint sense rather than 
simply the muscle sense. It is sometimes called the kinesthetic 
sense, from the Greek words meaning “sense of movement.” 

This sense is stimulated by muscular movements, by pos- 
tures, by passive movements and by external resistance en- 
countered by a movement. It furnishes important informa- 
tion regarding the weight of objects, their firmness or loose- 
ness, hardness or softness, stiffness or flexibility. The muscle 
sense and the sense of touch, working together, enable us to 
recognize an object and perceive its size and shape by feel- 
ing of it with the hand. 

The muscle sense is important in either reflex or voluntary 
movement. Without it, when you wanted to start any move- 
ment, you would have little indication of the existing position 
of the limbs; and when the movement was on the way, you 
would have little indication of how far it had progressed and 
would not know when to stop it. Locomotor ataxia, a dis- 
ease characterized by unsteady posture and poor control of 
movement, is primarily a disease of the muscle sense nerves. 

ORGANIC SENSATION 

The term “organic sensation” is used to cover a variety of 
sensations from the internal organs, such as hunger, thirst, 
nausea, suffocation and the vague bodily sensations that color 
the emotional tone of any moment. Hunger is a sensation 
aroused by the rubbing together of the stomach walls when 
the stomach, being ready for food, begins its churning move- 
ments. Systematic exploration of the internal organs reveals 
astonishingly few sensations arising there, but there can be 
little doubt that those just listed really arise where they seem 
to arise, in the interior of the trunk. 
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THE SENSE OF TASTE 

A simple experiment shows that the numerous so-called 
tastes of daily life are not tastes in any exact sense. The 
subject holds his nose, so as to prevent any odor from reach- 
ing the olfactory receptors, and when thus limited to the 
sense of taste alone is unable to distinguish coffee from a 
weak solution of quinine, or apple juice from onion juice. 
Coffee and quinine have the bitter taste in common, and that 
is all the taste they have; onion and apple have the sweet taste 
in common. The primary tastes are limited to bitter, sv^eet, 
sour and salty i"]). 

The interior of the mouth is supplied with the skin senses 
as well as with taste. A biting “taste” is partly pain, and a 
smooth “taste” partly touch sensation. The temperature of 
a food or drink also contributes to what we inaccurately call 
its taste. In addition to all these sensations from the mouth, 
food in the mouth stimulates the sense of smell by way of the 
throat and the rear passage to the nose; and the flavor of food 
consists largely of odor. 

Analysis of tastes, like that of skin sensations, is greatly 
assisted by the fact that the different sensations are aroused 
by stimulation of different spots. Some of the papillae or 
little protuberances on the surface of the tongue contain taste 
receptors, and correspond to the spots of the skin, with this 
difference, that few of the papillae give a single taste sensa- 
tion. Some give only two or three, of the four primary tastes; 
and the bitter taste is got principally from the rear of the 
tongue, sweet from the tip, sour from the sides, and salty 
from the tip and the adjacent part of the sides. A sweetened 
bitter solution tastes sweet when applied with a little brush 
to the tip of the tongue, and bitter when applied to the rear 
of the tongue. 

The actual taste receptors, called taste buds, are located not 
on the surface of the tongue, but in little pits which extend 
down from the surface. The taste buds are bunches of sense 
cells, each cell having a slender tip that projects into the pit, 
where it is exposed to the sugar or salt or other tasting sub- 




Fig. 96.— a taste bud, showing its location and nerve supply. 


aroused to activity, arouses in turn the fine branches of the 

sensory nerve fiber which twine around the base of the cell. 
Thus a nerve current is started along the sensory nerve to the 
brain. 

The stimulus to the sense of taste is of a chemical nature. 
The tastable substance must be in solution in order to pene- 


trate the pits and reach the sensitive tips of the taste cells. 
If the upper surface of the tongue is first dried, a dry lump 
of sugar or salt laid on it gives no sensation of taste until a 
little saliva has accumulated and dissolved some of the sub- 
stance. 

Exactly what the chemical agent is that produces a given 
taste sensation is a problem of some difficulty. Many dif- 
ferent substances give the sensation of bitter, and the ques- 
tion is what there is common to all these substances. The 
sweet taste is aroused not only by sugar, but also by glyc- 
erine, saccharine, and even “sugar of lead” (lead acetate). 
The sour taste is not aroused by all acids, and is aroused by 
some substances that are not chemically acids. The chem- 
istry of taste stimuli is not yet fully understood. 



inough there is this uncertainty regarding the stimulus, 
on the whole the sense of taste affords a £ne example of 
success achieved by experimental methods in the analysis of 
complex sensations. At the same time it affords a fine 
example of the fusion of different sensations into character- 
istic blends. The numerous “tastes” of everyday life, 
though found on analysis to be compounded of taste, smell, 
touch, pain, temperature and muscle sensations, have the 
effect of units. The taste of lemonade, for example, com- 
pounded of sweet, sour, cold and lemon odor, has the effect 
of a single characteristic sensation. It can be analyzed, but 
ordinarily it appears as a unit. 


THE SENSE OF SMELL 

great variety of odors has proved very difficult to 
to order. The olfactory receptors are so secluded in 
isition, in a little alcove back in the nose, that they 
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Since we cannot apply stimuli to the separate receptors, 
about all that can be done in the way of analysis is to 
assemble a complete assortment of odors, and become thor- 
oughly acquainted with their similarities and differences. 
Series can be arranged, grading off from one salient odor 
through intermediates to another salient odor. Recent work 
indicates about six salient odors, but whether these are true 
primaries or not is still uncertain. The following is Hen- 
ning’s classification, or list of the salient odors {6): 

1. Spicy, found in cloves, cinnamon, etc. 

2 . Fragrant, found in heliotrope, vanilla, etc. 

3. Ethereal, found in orange oil, ether, etc. 

4. Resinous, found in turpentine, pine needles, etc. 

5. Putrid, found in hydrogen sulphide, etc. 

6. Burned, found in tarry substances. 

These being the outstanding odors, there are many inter- 
mediates. The odor of roasted coffee is intermediate be- 
tween resinous and burned, that of peppermint between 
ethereal and spicy. 

The lower portion of the interior of the nose is supplied 
with the cutaneous senses, which are stimulated by many in- 
haled substances and contribute to what we call the “odor” 
of those substances. The “smell” of camphor or of menthol 
is partly cold sensation, and the “pungent odor” of am- 
monia, acetic acid, chlorine or iodin is partly pain. 

The stimulus of the sense of smell is undoubtedly chem- 
ical, but the chemical correlations are not yet well worked 
out. It is an extremely sensitive sense, responding to very 
small quantities of certain substances diffused in the air. 
Other substances arouse no olfactory response at all. Many 
animals, such as the dog, make much more use than we do 
of this sense in exploring the world; but we probably use it 
more than we suspect. 

THE SENSE OF HEARING 

Sound is physically a wave motion or vibration in the 
air or other conducting medium. In the air, it consists in 
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a slight back and forth motion of the air particles, a motion 
usually too slight to be felt by the sense of touch. The ear 
is much more sensitive, by virtue of its sense cells and acces- 
sory apparatus. 

The sound-receiving apparatus of the ear. We speak of 
the outer, middle, and inner ear. The outer ear is a collector, 
the middle ear a transformer, and the inner ear the sensitive 
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Fig. 98.~The ear, outer, middle, and inner. Sound waves entering the 
outer ear strike the tympanic membrane (car drum) and throw it into 
vibration. The vibration is transmitted by the ossicles to the liquid filling 
the^ inner ear and so reaches the cochlea. " The middle ear is filled with air 
which comes in by way of the throat and the Eustachian tube. 


receptor. In man, the outer ear has little of the ear-trumpet 
action so beautifully shown by the donkey, and can be cut 
off with no noticeable effect upon hearing. Sound waves, 
entering the ear hole, strike the tympanic mentbrane within 
and set it into vibration. The membrane communicates its 
motion to the ossicles^ an assembly of three little bones in the 
middle ear, and these concentrate the vibration upon a small 
opening from the middle to the inner ear. Thus the middle 
ear mechanism achieves the important result of setting into 
vibration the saline water that fills the inner ear. 

The inner ear is first of all a cavity in one of the skull 
bones— a very small cavity, but complicated, with a vestibule 
in the middle, and a spiral passage and three semicircular 
canals opening out of the vestibule. The spiral passage. 
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called the cochlea (“snail”), contains the auditory receptors. 
These are sense cells with delicate hair branches above, and 
with the fibers of the auditory nerve ramifying below'. The 
sense cells rest on the basilar meinbrcme, which is a fibrous 
ribbon stretched sideways between two shelves of bone 
and extending the length of the cochlea, widening from one 
end to the other, and as it widens becoming slacker and 
more heavily loaded by the overlying cells. These details 
agree in suggesting that one end of the basilar membrane is 


Fig. 99.— The cavity of the inner ear. The receptors arc inside this 
cavity. Notice that the three semicircular canals lie in three planes ap- 
proximately perpendicular to each other. 


tuned to rapid sound vibrations and the remainder to slower 
and slower vibrations, like the strings of a harp or piano. 

Theories of hearing. Helmholtz’s “piano theory” or reso- 
nance theory of hearing accepts this suggestion and assumes 
that each region of the basilar membrane, being tuned to a 
certain vibration rate, is thrown into sympathetic vibration 
whenever the liquid filling the cochlea is vibrating at that 
rate. (Sympathetic vibration is illustrated by pressing the 
piano pedal that lifts the dampers from the strings and sing- 
ing a note into the piano. On ceasing to sing you hear the 
piano answering with the same note, because the strings 
tuned to that note have been thrown into vibration by the 
air waves produced by your singing.) When a tone of a 
certain vibration rate is transmitted by the middle ear mech- 
anism to the liquid of the inner ear, the corresponding region 
of the basilar membrane is supposed to be thrown into vibra- 
tion. When, as usual, more than a single vibration rate is 
present in the incoming sound, two or more regions of the 
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basilar membrane are thrown into vibration. Whatever part 
of the basilar membrane is made to vibrate, the hair cells 
located on that part are shaken and stimulated; they in turn 
stimulate the connected nerve ends and start nerve currents 
toward the brain. Differential tuning of different parts of 
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Fig. 1 00.— Cross-section of the cochlea, showing a single row of the sense 
cells. There are about 5,000 such rows standing on the basilar membrane. 
Each of the three “water spaces” is a long slender tube. The sound 
waves come in from the middle ear and vestibule by the uppermost of the 
three tubes, pass through the membranes, and are carried back by the low- 
est tube to a vent leading to the middle ear. They do their work while 
passing through the basilar membrane. 

the basilar membrane would explain the individual’s ability 
to distinguish sounds of different vibration rate, to hear high, 
low and intermediate tones, and to “hear out” single tones 
from a chord or single noises from a medley of sound (y, w). 

If this theory is correct, an injury to a limited portion of 
the cochlea should impair hearing, not for all tones ahke, but 
for tones of a certain approximate vibration rate. In human 
subjects loss of hearing for the very high tones is fairly 
common. Post-mortem examination of many individuals 
whose loss of the high notes has been accurately determined 
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according to the theory is tuned to the high notes, is the part 
affected (2). These results support the piano theory of 
hearing, which however is not free from difficulties. The 
telephone theory regards the ear as simply a transformer of 
vibrations from one medium into another-from the liquid 
contents of the inner ear into the auditory nerve. By tap- 
ping the nerve currents and leading through amplifiers, in- 
vestigators are seeking a decision between these rival theo- 
ries (//). 

Auditory sensations and their stimuli. An auditory sensa- 
tion, the hearing of a sound, is a response of the ear and brain 
to vibrations striking the ear. Heard sounds are roughly 
classified into tones and noises, tones being relatively smooth 
and steady, and noises mixed and irregular. Noise is pro- 
duced by an unsteady medley of vibrations, tone by a se- 
quence of uniform vibrations. 

Heard sounds differ in loudness, in pitch and in timbre. 
By pitch is meant the highness or lowness of a tone. The 
soprano voice has a high pitch, the bass a low pitch. By 
tmtbre is meant the characteristic sound of different instru- 
ments and other sources of sound. A violin, a comet and a 
human voice may all give the same note or pitch with the 
same loudness, but they can easily be distinguished by their 
timbre. 

Now we must find three ways in which the vibratory 
stimulus can differ, to account for these three differences in 
the sounds heard. Air vibrations, if simple, differ in only 
two independent ways, in amplitude or extent of die back- 
and-forth swing, and in the frequency or rate of the swing, 
the number of vibrations per second. Compound vibrations 
differ also in composition, i.e., in the number and relations 
of the simple vibrations of which they are composed. 

Loudness depends on the amplitude of the vibration; the 
greater the amplitude the louder the sound. But loudness 
depends also on frequency of vibration, since (a) for a given 
amplitude a more rapid vibration delivers more energy per 
second to the ear, and (b) the ear is more sensitive to me- 
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dium and fairly high vibration rates than it is to low rates. 

Pitch depends on the vibration rate (and to a slight extent 
on the amplitude of the vibration); the higher the rate, the 
higher the pitch of the heard sound. Timbre depends on 
the composition of a complex vibration. 

The deepest audible tones have a vibration rate of about 
20 per second, and the highest a rate of about 20,000. Out- 
side of these limits, there are plenty of physical sounds, but 
they arouse no auditory sensation. A giant organ pipe may 
emit vibrations at the rate of only 16 per second, and shake 
the whole auditorium, but these vibrations cannot be heard. 
A tiny whistle gives out 30,000, 50,000 or more vibrations 
per second, and these can be heard by some animals but not 
by the human ear. Individuals differ in their upper and 
lower pitch limits, and the upper limit declines gradually 
after the age of twenty years. 

Though the ear is tuned to respond to this wide range of 
vibration rates, it is most sensitive to the middle part of the 
range, from 500 to 5,000 vibrations per second. Weaker 
vibrations can be heard at these middle rates than toward 
the extremes of the audible range. 

Middle C of the piano, a note within the compass of all 
voices, though rather low for the soprano and rather high for 
the bass, has a vibration rate of about 260 per second. Go 
up an octave and you double the vibration rate; go down an 
octave and you halve the rate. The whole range of audible 
tones from 20 to 20,000 vibrations per second amounts to 10 
octaves, of which music employs about 8 octaves, finding 
little aesthetic value in the highest and lowest audible tones. 
The smallest step on the piano, called the semitone, is V12 of 
an octave; but this is by no means the smallest pitch differ- 
ence that can be perceived. Most people can distinguish 
tones that are 4 vibrations apart, and keen ears can detect a 
difference of less than one vibration; whereas the semitone, 
at middle C, is a step of about 16 vibrations. The semitone 
is simply the smallest step utilized by the European scale, 
which came down from the Egyptians and Greeks. Ori- 
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ordinarily we take the blend as a unit (just as we take the 
taste of lemonade as a unit), and simply get the characteristic 
quality of piano notes. Another instrument will give a dif- 
ferent combination of overtones, and so a different blend, a 
different total quality. The timbre of an instrument depends 
on the particular combination of overtones which it gives out. 

Speech sounds. These are perhaps the most important of 
all sounds for human beings to hear. The great handicap 
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Fig. 1 01. — (Fletcher, 4,) An oscillograph record of the sound waves 
produced in speaking the word, “seems.” The unvoiced s gives only small, 
rapid mouth waves, but as the vowel ee begins, the vocal cord tone and 
overtones appear. The bottom line shows the simple waves produced by a 
tuning fork vibrating 500 times per second. 


of the deaf child, which shows in his IQ, is probably his 
inability to hear what other people say. If we had time for 
a thorough study here, we should begin with the production 
of speech sounds by the vocal cords and by the mouth. 
One important fact is that the vocal cords supply the voice 
element in speech sounds— an element that is absent in whis- 
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paring and in the “unvoiced” consonants such as k, p, t, f, 
and s. The vocal cords emit overtones along with the funda- 
mental tone that is being spoken or sung. But the vocal 
cords by themselves produce no vowels or consonants. 
These axe due to the various positions of the mouth, tongue 
and lips. Any one of these positions forms a resonance 
chamber that strengthens certain of the vocal cord o\'er- 
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Fig, 102.— (Fletcher, 4) An analysis, made by an electric analyzer, of 
the vibrations composing the sound of the vowels o and ee. The location 
of the bars along the base line indicates the vibration rate of each com- 
ponent, while the height of the bars indicates the relative strength of the 
several components. 

tones, and by so doing gives the vowel or consonantal qual- 

«y- 

Compare the mouth positions for saying 0 as in “tone” and 
ee as in “teem.” The 0 position reinforces the vocal cord 
overtones in the region of 500 per second, the ee position 
reinforces those in the region of 2,500 per second. Notice 
also the position for saying si the tongue is brought up to 
the base of the upper teeth, leaving a narrow passage for the 
air, which whistles through giving a very rapid vibration 
(about 7,500 per second), which can readily be heard in 
whispering the sound s. If you sound z, the corresponding 
voiced consonant, you can hear both the vocal cord tone and 
the hissing at the front of the mouth. You can feel them 
both, as well, in pronouncing this letter. Each speech sound 
is a different conibination of tones. The development of 
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telephone, phonograph and radio engineering has made it 
possible to obtain beautiful records and analyses of speech 
sounds. 

In hearing speech, we do not hear out the component tones 
to any great extent, but recognize the total complex as a 
familiar blend. Even a whole syllable, composed of several 
successive speech sounds, is heard as a total pattern. 

From the high pitch of many of the overtones that enable 
us to distinguish one vowel or consonant from another, we 
see how useful it is to have ears very sensitive to what might 
otherwise seem absurdly high vibration rates, from 2,000 to 
10,000 per second, away above the range of the human voice, 
i.e., of its fundamental tones. These high overtones are weak 
in comparison with the vocal cord fundamental, and, as the 
sensitiveness of the ear to high tones decreases with age, one 
finds it more difficult to hear what people are saying, though 
one can still hear the rumble of their voices. 

The elementary auditory sensations. Simple tones, free 
from overtones and noises, can be arranged in a continuous 
pitch series, from the lowest to the highest audible tones, 
with no breaks, “comers” or “salient sensations” such as we 
have found in the other senses. The notion of a few pri- 
mary sensations, which was useful in understanding the cuta- 
neous senses, sight, taste and possibly smell, has no value in 
the case of hearing. Every tone, provided it is a single tone, 
is as primary as any other. This continuous scale of audi- 
tory responses makes the ear a much better registering instru- 
ment for sound than the eye is for light. The ear registers 
the component vibrations of a chord much more adequately 
than the eye can do for a mixture of light rays. In compen- 
sation, the eye is far superior to the ear in registering space 
relations. 

Localization of sounds. Such ability as we possess to per- 
ceive the direction of a source of sound arises primarily from 
the fact of binaural hearing. A sound from the right side 
strikes the right ear with more force than the left, and strikes 
it a small fraction of a second sooner, and thus binaural hear- 
ing furnishes signs of direction, so far as right and left are 


concerned. In an open field, free from echoes, one can face 
very accurately toward an unseen source of sound. The 
external ears look like shields that would furnish a front-back 
distinction, but experiment shows that the human individual 
has very little ability to tell whether a sound is coming from 
in front or behind-unless, to be sure, he turns his head and 
so converts the front-back dimension into a right-left dimen- 
sion. In familiar surroundings and with familiar sounds, we 
have learned to use various other indicators of the direction 
and even the distance of the sounding body. If we recog- 
nize the sound, its loudness indicates how far off its source 
must .be. The blind, more than the seeing, utilize echo and 
resonance for indicating the location of walls that reflect 
sound. There are many such indirect and learned indica- 
tions of the location of the source of a sound. But binaural 
hearing remains the fundamental indicator. 

Recalling Stratton’s experiment (p. 490) with the inverted 
field of view, we may query what would be the effect on 
sound localization of interchanging the sounds that enter the 
two ears. The experiment has been tried (12) by fitting a 
tube into each ear hole and carrying it over the head to end in 
a receiving horn close to the other ear. Thus each ear got the 
stimulus that would normally enter the other ear. The sub- 
ject wore this instrument for an hour or two a day for two 
weeks, and then all day for three days. The first effect was 
a complete right-left reversal in the localization of sounds, 
with much tendency to front-back reversal as well. The 
creaking of a door would be heard from the right rear but 
a person would be seen entering the door at the left front. 
Finding a ticking clock, with eyes closed, was a baffling task, 
for the more one went “toward” it the more it receded. 
With the eyes closed, this reversed localization persisted 
throughout the experiment with little indication that it would 
yield to training. But when the eyes were open they tended 
to dominate the ears. Even from the start of the experiment, 
when an object was seen making a noise, as a horse walking 
in the street, the noise sometimes seemed to come from the 
seen object; the visual signs of location prevailed over the 
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auditory. The visual cue at first had to be very clear in order 
to overbear the auditory, but as the experiruent progressed 
vision dominated more and more, and the visual localization 
remained even after an object had gone out of sight, so that 
the subject could be in a busy street and hear all the sounds 
as coming from their obiectively true sources. When the 



Fig. 103.— Diagram of Young’s pseudophone ( 12 ), Each ear trumpet is 
continued by a tube that runs over the head and is plugged into the oppo- 
site ear. 

instrument was finally removed, the switch back to normal 
localization was immediate and complete. 

THE SENSE OF HEAD POSITION AND MOVEMENT 

It is a surprising fact that some parts of the inner ear are 
not connected with hearing at all. In fact, if we trace the 
ear back in the animal series, we find that its first use was to 
respond not to vibrations, but to movements and positions of 
the head. The cochlea is a recent addition to the ear, and 
so also are the middle and outer ear. The vestibule and the 
semicircular canals are the old parts, and they are fundamen- 
tally more important than hearing, because, being stimulated 
by positions and movements of the head, they provide the 
sensory data for the maintenance of posture, orientation with 
respect to gravity, equilibrium, and steadiness of movement. 
They enable the fish to keep right side up in the water, the 
bird in the air, the frog to right himself instantly if placed 
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Each semicircular canal has a bunch of sense cells, with 
long hairs sticking up into the water like reeds growing in 
a stream. Now, though the canals are called ^“semicircular,” 
each is considerably more than a semicircle and, opening at 
each end into the vestibule, amounts to a complete circle. 
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analyze the positions and rectilinear movements of the head. 
Thus the inner ear as a whole— quite apart from the cochlea— 
provides a complete analyzer for head positions and move- 
ments. 

This sense is strongly stimulated by whirling, swinging, 
sudden starting or stopping (as in an elevator), turning som- 
ersaults, etc. The resulting sensations have a dizzy quality, 
but it is not certain that all dizzy sensation arises from the 
inner ear. It is certain, from physiological experiments in- 
volving destruction of part or all of the inner ear or its 
nerves, that postures, righting movements and steadiness of 
progression depend on this organ, as well as on the muscle 
sense. 

Perception of slight rotations depends on the canals, and 
is lost when both inner ears are spoiled by disease. If a 
person is placed, blindfolded, in a chair that can be rotated 
without sound or jar, he can easily tell when you start to 
turn him, and in which direction. If you keep on turning 
him at a constant speed, he soon ceases to sense the move- 
ment, and if you then stop him, he believes you are starting 
to turn him in the opposite direction. He perceives the be- 
ginning of the rotation because this causes a back flow in the 
canals; he soon ceases to sense the uniform rotation because 
friction in the slender canals stops the back flow; and he mis- 
takes the arrest of rotation for the start of an opposite rota- 
tion because the water in the canals continues flowing by 
inertia for a short time after the rotation ceases. 


PERCEPTION OP OBJECTS BY THE NON-VISUAL 

SENSES 

Though sight is the most objective of the senses, all of 
them contribute to our knowledge of facts. The intero- 
ceptors make the individual aware of his own states of hunger 
and thirst. The skin senses yield much knowledge of ob- 
jects, as to roughness or smoothness, moistness or dryness, 
warmth or coldness, hardness or softness, size and shape (8). 
The muscle sense reveals the weight and firmness of objects. 
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Taste tells what kind of substance has been taken into the 
mouth, and smell indicates the presence of objects having a 
characteristic odor. The semicircular canals reveal the ob- 
jective fact of rotation of the individual’s head and body by 
some external force. 

As to the auditory sense, the same question might be dis- 
cussed as was raised in the case of sight. Do we hear sounds, 
or do we hear objects? The answer with regard to noises 
would certainly be that we usually hear them as the sounds 
produced by objects. We speak of hearing the wind or the 
waves, an airplane or a bee, a man sawing or a horse trotting. 
When we hear a noise that we cannot identify, we are un- 
easy, for OUT tendency in hearing as in seeing is to get back 
of the stimulus to the environmental fact. 

In listening to music, indeed, we may be quite content to 
take the tones as they come without asking by what par- 
ticular instrument of the orchestra they have been emitted. 
What is specially characteristic of the hearing of music is the 
fact that we hear the tune rather than the separate notes. 

In listening to a person talk, there are four things we are 
hearing. We hear the sounds that reach our ears, the stimuli. 
We hear the person, the object emitting the sound, as in 
another case we hear an automobile. We hear words and 
sentences which are sound patterns. It may seem forced to 
say that we hear the speaker’s meaning, but at any rate that 
is what we are trying to get. To penetrate behind the words 
to the meaning shows the same objective tendency in the lis- 
tener as we have seen in numerous instances of going behind 
stimuli to their source in the environment. 

Emphasizing as much as we have the use of the senses for ’ 
perceiving objective facts, and the observer’s strong tend- 
ency to go behind the sign to its meaning, we may leave a 
false impression that it is never advantageous to observe the 
bare stimuli. Sometimes the sign is ambiguous and the part 
of prudence is to avoid plunging instantly to the suggested 
meaning. On shipboard you see a vague something along 
the horizon and exclaim, “I see land”; but a sailor assures you 
it is only a cloud. You “hear a burglar” in the middle of 
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the night, when it is only some creaking thing about the 
house. It is well to be able at will to strip off the meaning 
and get down to the stimuli. This ability is especially neces- 
sary for anyone who wishes, like the painter, to manipulate 
the stimuli, or, like the piano tuner or the teacher of pronun- 
ciation, to improve the sources of stimuli. 

Summary of the chapter. Every sense has its interesting 
peculiarities. The skin seems to give four elementary sensa- 
tions: warmth, cold, touch and pain; and the sense of taste 
four more: sweet, sour, bitter and salt. But there are many 
blends, including blends of touch and kinesthetic sensations, 
and blends of taste and smell. Though certain outstanding 
odors can be detected in the multiplicity of odors, no real 
analysis into elements or primaries has been accomplished. 
Hearing is a remarkably analytic sense, giving tones of dif- 
ferent pitch corresponding nicely to the vibration rates of 
the stimulus, and providing the data for hearing out a single 
tone or noise from a medley of sounds. Hearing is superior 
to sight in this respect but it is quite inferior as a space sense. 
It does give a good right-left distinction in the localization 
of sounds, dependent on the possession of two ears. Over- 
tones are important in the various sounds of speech and of 
musical instruments. 
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EACH new topic is introduced, as each phase of the 
individual’s activity is considered, whether learning, 
motivation or observation, the great practical importance of 
the new topic is easily seen. It would be difficult to decide 
which phase of activity is the most important, and perhaps 
none is more important than the rest because they are all 
interlocking operations. Learning depends on observation 
and on motivation. Motives are built up by observation, 
learned and retained. Observation utilizes what has already 
been learned, and incisive observation depends on some mo- 
tivating need or interest. These phases of activity are sin- 
gled out for separate study but in reality they all work 
together. 

Now we reach another main phase of activity which we 
may call thinking. A good argument could be put up for 
the superlative importance of this phase. The welfare and 
progress of society depend on the scientists, inventors, artists, 
foreseeing statesmen and others who do more than repeat 
what they have learned-who by clear thinking and bold 
imagining increase our knowledge of the world, both phys- 
ical and social, and blaze the way toward better living. 
Democracy, especially, is much concerned to foster think- 
ing ability throughout the population and to have inventive- 
ness directed to social as well as material problems. Not 
only the social group, the individual also in his own interests 
needs some power of thought if he would free himself from 
blind impulse and the ruts of habit and discover or invent 
for himself a more adequate mode of life. 
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The^ broad topic of thinking can be apportioned more or 

!on,-nf chapters, one devoted mostly to rea- 
sonmg the other to imaghation. Thinking has two main 

fo de ■ invention. It seeks the truth and it tries 

to devise something better. 

_ Reasoning may be described as mental exploration, imzmn- 
mg ^s mental mampulation. What we mean by calling tLi 

^ ental is the same as in the simpler cases mentioned in an 
arly chapter (p. 33). Jt is possible for human beings to 
explore and manipulate without dealing directly with the 
present environment “Ideas” can be explored aJd manipu- 
Wh ’ exceUent results in subsequent dealings 

wt environment. Such activity, not concerned 

th the present environment either by way of observing it 
or by way of man^ulating it, is called ideational, and the 
two chapters now before us might be combined under the 
nead or ideation. 

Simple forms of thinking. “Let-me-think,” we say 
under certain conditions. “What was that man’s name.5” 

R the name came up instantly we should not need to think. 
Ihinking is one way of overcoming an obstacle. The ob- 
stacle to recall may be circumvented by thinking of the 
occasion on which we saw the person in question. Here we 
are exploring past experience or our stock of memory traces. 
More in the direction of manipulation is such a case as this: 
Let me think; how can this furniture be arranged to im- 
prove the appearance of the room.?” One imagines the 
pwces in various positions and tries to judge the aesthetic 
e ects. How is this possible.? One may recall specific ex- 
pnences or particular arrangements of furniture that have 
been attractive or otherwise, and it is safe to assume that past 
experience is utilized in a more general way even when 
something quite new and original is imagined. Without any 
background in past experience one would be helpless before 
such a problem, or one would have to manipulate in reality, 
trying out each arrangement that suggested itself with no 
economy of effort due to thinking. 

Our definitions may get us into a siiarl. Certainly we may 





/ •- ' •■ 


528 THINKING 

combine thinking, observing and actual manipulating of ob- 
jects in one single activity. To deal with the present reality 
we need not cease thinldng, and to think we need not close 
our eyes or fold our arms— though sometimes that is just 
what we do. Probably ideational thinking arose out of what 
we may call perceptual thinking which consists in dealing 
with present objects (e.g., chessmen) according to the mean- 
ings they have acquired in our past experience. If the chim- 
panzee in the famous jointed stick experiment (p. 297) was 
actually engaged at a certain moment in trying to make a 
longer stick, he was doing some perceptual thinking, and he 
was utilizing his past experience with sticks and distances. 
How and when ideational thinking originated we do not 
know. It may have grown out of the anticipation visible in 
the animal experiments on delayed response and conditioned 
response (pp. 305, 310). Full-fledged ideational thinking- 
thinking to good effect without having the objects present— 
is perhaps a purely human achievement. Certainly it is an 
important achievement, but it differs more in degree than 
in kind from perceptual thinking, since both are utilizing 
meanings derived from past experience. 

Another simple example of thinking brings out some ad- 
ditional points. Suppose you need the hammer, and go to 
the place where it is kept, only to find it gone. Now if 
you simply proceed to look here and there, ransacking the 
house without any plan, that would be motor exploration. 
But if, finding this trial and error procedure to be hopeless, 
you sit down and think, “Where can that hammer be? Prob- 
ably where I used it last!” you may recall using it in a cer- 
tain place, go and find it there. You have substituted mental 
for motor exploration, and saved time and effort. 

Thinking often economizes time and effort. Another 
point that comes out of this example, in contrast with the 
case of trying to think of a name, is that here what is re- 
called serves as a guide to action. Usually, in thinking, recall 
provides data for further use in solving a problem. What 
was recalled in this case amounted to a general principle 
(often put in form of a maxim, “Think where you had it 
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last”), and this principle was recalled and 
present problem. 


applied to the 


Transfer, foresight and hindsight, in thinking. The prin- 
ciple applied to a new problem may have been picked up in 
t e orm of a rule or maxim, from people wiser than our- 
selves. Or it may have been derived from our otvn experi- 
ence. When mastery of one problem yields principles that 
are later^ applied in another problem we have the kind of 
transfer that experiment shows to be most effective (p. 

’ • I ^ human subject may discern such principles him- 
self, without the aid of a teacher, as is found in experiments 
m earning mechanical puzzles (p. 315). The subject on his 
mst trial can usually not see into the principle of the thing. 
He sees certain possible leads but cannot follow them 
through by mere inspection of the puzzle. He must try the 
kads, but he can be on the watch to see how they come out. 
The best he can hope, on his first trial of a new puzzle, is 
to derive from it some useful “hindsight.” It may be that his 
hindsight consists merely in noticing where he succeeded, 
but even this is useful on the next trial. What was hind- 
sight on the first trial becomes foresight for the next trial; 
he knows in advance where to work. The more clean-cut 
his observation on the first trial, even to the point of being 
formulated in words, the surer it is to be recalled on the next 
trial and to serve as a useful guide. What is true in this 
experiment holds good in many life situations. You attack a 
novel problem somewhat blindly, but you may derive from 
it, when solved, some hindsight that can later be used as fore- 
sight in a similar problem. Often, however, you are so re- 
lieved at escaping from a difficult situation that you forget 
it as soon as possible, instead of asking yourself what you 
can learn from it that may serve as a guide in some future 
problem. 


Even the most observant person is not able to apply his 
principles to every new problem. Two puzzles may be 
built on the same principle but camouflaged so as to look 
altogether different. That is, a present situation may not 
suggest, or recall, the principles that would apply; it may 
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suggest other principles that do not apply and put you on 
the wrong track. Even if the correct principle is recalled, 
it may need to be adapted to the peculiarities of the present 
situation. It cannot be applied mechanically. All in all, 
learning by experience and using the teachings of past expe- 
rience are not easy, sure-fire procedures. 

REASONING 

Though no sharp line can be drawn between the simpler 
and the more complicated forms of thinking, we will use the 
term, reasoning, for thinking that involves more than imme- 
diate use of a fact or principle that has been recalled. Our 
example of trying to think of a person’s name would not be 
called reasoning because, though there may have been a long 
hunt for the name, once it was recalled the thought process 
was ended. Finding the hammer by aid of thought would be 
a process of reasoning if it proceeded as follows: “Where is 
that hammer.? Remember the rule to look for a lost object 
where you last used it. I last used it in the attic. Therefore, 
it must be in the attic.” That “therefore” indicates that a 
conclusion was drawn from the two -recalled items, the rule 
and the memory of using the hammer. 

In reasoning, items furnished by recall, present observa- 
tion, or both, are combined and examined to see what con- 
clusion can be drawn from the combination. (An “item” 
here may be any fact or principle, large or small, broad or 
narrow— anything that can be observed or recalled.) The 
items may be obtained from another person in conversation 
or reading. The crucial step in reasoning is the drawing of 
the conclusion. To draw a conclusion is to see the implica- 
tions of a combination of items-of facts, principles, ideas, 
statements, whatever the items may be. The reasoner has 
to hold these items together while examining them to see 
what they mean or imply when combined. If he is do ing 
all the work himself, he has to assemble the items by recall 
from past experience or by fresh observation. And when 
he has drawn his conclusion he usually wants to test it out. 
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to verify it in some way. The whole process, then, con- 
tains several part processes: 

1. Gathering the data 

2. Combining the data 

3. Seeing the implications of the combined data 

4. Testing the conclusion so reached 

Though it may seem logical to expect these part processes to 
occur in i, 2, 3, 4 order, as a series of “steps in reasoning,” 
the actual procedure is often much jumbled, as we shall see 
directly. 

Gathering the data. Really something precedes the search 
for data. There is some question to be answered, some sort 
oi problem to be solved. Typically, the individual while 
set for a goal encounters an obstruction, and his reasoning 
amounts to mental exploration directed to finding a way 
around the obstruction. Or, we may say, he is confronted 
by a problematic situation and seeks to clarify it by think- 
ing. So he is stimulated to observe something in the situa- 
tion, or to recall something from his stock of facts and prin- 
ciples, that promises to help. As soon as he gets a lead he 
eagerly follows it up to a conclusion, if possible, but the first 
lead is likely to prove futile, and he has to try again. So the 
process does not run off smoothly as a series of steps. 

The reader familiar with geometry, which is distinctly a 
reasoning science, will readily verify this description. It is 
true that each demonstration is set down in the book in excel- 
lent order, proceeding straight from the given assumptions 
to the final conclusion; but such a demonstration does not 
by any means picture the mental process of reasoning out a 
proposition. Solving an “original” is anything but a straight- 
forward process. One examines what is given, turns to see 
what has to be proved. One tries to work forward from 
what is given, backward from what is to be proved. Various 
leads are found and followed forward or backward, till 
finally some forward lead connects with some backward lead 
and so a complete line of proof is discovered (5). 

(Here is an original for the reader to try, if his geometry 
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has not succumbed to “atrophy from disuse”: Prove that a 
circle circumscribed about a square has twice the area of a 
circle inscribed in the same square.) 

Reasoning and trial and error. Some psychologists like to 
speak of reasoning as a trial and error process at the idea- 
tional level, while other psychologists insist that reasoning 
is the very antithesis of trial and error. If we review our 
analysis of trial and error (p. 294) we find that this type of 
animal (and human) behavior takes its start in a set for a 
certain goal, with inability to see a clear path to the goal; that 
it proceeds by exploring the situation, finding and trying 
leads, backing off when blocked and trying another lead and 
finally finding a good lead and reaching the goal. The leads 
are found by direct observation and tried by overt move- 
ments dealing with the actual situation. In typical trial and 
error, then, we can distinguish two characteristics; the active 
sensorimotor performance, dealing directly with the environ- 
ment; and the try-this-try-that pattern of the whole enter- 
prise. Reasoning shows this last characteristic. It shows the 
general pattern of trial and error. It is the very antithesis of 
trial and error in its method of attack, since it thinks the 
leads through instead of trying them out at once in a motor 
way, and also since it gets some of its leads from memory 
instead of from direct observation. In both cases there is a 
goal set that holds the activity within bounds, keeps it from 
straying far from the goal, and limits the exploration to leads 
that have some promise. 

Why should the reasoner flounder about as much as he 
does.? Some floundering is unavoidable for the same cause 
as in trial and error: inspection does not reveal the path to 
the goal, and leads have to be explored. The first lead that 
is spotted is likely to prove a blind alley and other leads must 
be tried. But there is often a surplus of floundering, due to 
two causes that could be avoided. One cause lies in fixed 
assumptions. The reasoner is apt to get a false idea of the 
nature of the problem and to stick to this assumption through 
thick and thin. He has got into a rut and sometimes can 
only escape by dropping the problem for the time being. 
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When fresh he has a better chance of seeing the problem 
with an open mind. Several investigators, using puzzles and 
similar problems in experiments on reasoning, have noticed 
this difficulty of fixed ideas (/, lo, i^). 

Another cause of superfluous floundering, almost the re- 
verse of the first, is the incomplete testing of leads The 
reasoner does not always follow a lead far enough to make 
sure whether it is good or bad. Consequently he comes back 
again and again to the same old lead and gives it another half- 
hearted try. What advice can we give him? If we empha- 
size thoroughness-“one thing at a time and that done well”- 
he will waste time in doggedly following up false leads. If 
we preach the gospel of openmindedness, he will flutter 
around like a butterfly. We shall have to hold up the ideal 
of the golden mean between these two extremes. 

Combining the data. The data must be brought together 
into a compact assembly so that their interrelationships can 
be seen. When the mass of data to be handled is large it 
may exceed the individual’s “span of apprehension” (in a 
somewhat extended sense of that term, p. 458). A child, 
especially, is unable to grasp a large body of facts (5). As 
he grows older his span increases. 

It is not entirely a question of holding together as much 
as possible. The principle of selectivity comes in as well. 
Some of the data are probably useless, irrelevant. “How 
many square yards of green carpet will be required to cover 
one end of a box that is 3 feet high, 3 feet wide, and 8 feet 
long, built of one-inch pine boards?” Such questions are 
likely to confuse a child and would ordinarily be condemned 
as trick questions. Yet they are not unlike the data that are 
met in life problems. Of course the reasoner cannot always 
tell by inspection which data, if any, are irrelevant. His 
only recourse may be to try the effect of leaving some of the 
data aside for the moment and seeing what can be done with 
the remainder. 

Seeing ffie implications of the combined data. This is the 
crucial point in the whole process. If the reasoner has got 
together the right data, the answer to his question is there, 
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but can he read the answer from the combination? He may 
still lack a unifying idea to give the data some sense, some 
implication bearing on the question at issue. The unifying 
idea must also be an operating idea, furnishing a plan for 
working out the data. ’ 

Let us take an example. My friend has driven up the 
highway, making an average of 40 miles per hour. One hour 
later I start out to overtake him, making an average of 50 
miles per hour. How long will it take me to overtake my 
friend? 

I assemble the data: “one hour start, 40 miles per hour for 
him, 50 miles for me.” These elements of the problem do 
not instantly fall into a usable pattern. Some unifying, 
operating idea is needed. One such idea is given by the 
question, “How much distance am I going to gam per hour?” 
I make 50, he makes 40; so I gain 10 miles per hour. How 
much total distance have I got to gain? He has been out an 
hour and is now 40 miles ahead. I have to gain 40 miles, 
gaining 10 miles per hour. It will take me 4 hours, and I 
shall be 200 miles from here when I overtake him. 

If this conclusion does not seem probable to me, I can test 
it by some other method of computation, provided I can find 
another operating idea. I can use algebra, letting x = the 
number of hours I must travel, and seeking some unifying 
idea that will give me an equation. If this method checks 
with the other, I am forced to admit that the conclusion, 
however improbable it may seem, is implied in the data. I 
can still check the answer empirically. If I overtake my 
friend in 3% hours, my first impression is that I have rea- 
soned incorrectly. But I ask him if he has kept up his usual 
40-miles-per-hour average and he tells me he took half an 
hour out for lunch. So I see that my conclusion was truly 
implied by the data I had to work with, but that these data 
did not happen to correspond exactly with the facts. 

In seeing the implications of certain data you do not go 
behind the data. If you doubt the data, check them if pos- 
sible, or else remember that your conclusion also is subject 
to doubt; but while trying to discern the implications of cer- 
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tain data, hold yourself rigidly to those data. The arith- 
metical problem shows clearly what is meant by the impli- 
cations of the data. With one car going 40 miles an hour 
and another car coming up behind at 50 miles per hour, the 
implication is a gain of 10 miles per hour. 

Testing the conclusion. Two methods of testing a conclu- 
sion were shown in the previous example: (i) seeing the im- 
plications of the data from a fresh angle, and (2) subjecting 
the conclusion to the test of empirical fact. Sometimes only 
one of these checks is practicable. There may be no second 
way of viewing the data, or there may be no way of making 
a factual test before adopting a course of action. At a fork 
in the roads, literally or figuratively, we must decide which 
road to take and gamble on our decision. We have to de- 
pend on straight thinking. 

In one important class of cases, straight thinking is impera- 
tive even though a factual check is to be made. 

Some hypothesis is to be tested by experiment. The im- 
plications of the hypothesis are examined with the purpose 
of finding a logical conclusion that can be shown to be true 
or false in fact. The hypothesis is combined in thought with 
existing knowledge, and implications are found which can be 
tested experimentally. The implications show how to set 
up an experiment to check the hypothesis. The data to be 
combined are more extensive and often less definite than in 
an arithmetical problem. 

For example, the suggested hypothesis is that “seeing dis- 
tance, the third dimension, is a learned response.” How shall 
it be brought to a factual test.? Dwelling a moment on the 
statement we are reminded of several items of relevant 
knowledge: the child cannot use his eyes before birth and 
therefore (implication) cannot learn before birth to see dis- 
tance. First conclusion: we should test the child as soon 
after birth as possible for ability to see distance. How shall 
we test the baby.? This question sends us back for more 
data. We recall the signs of distance: linear perspective, 
aerial perspective, covering of a farther by a nearer object; 
but the meaning of these signs, we think at once, must be 
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learned by experience. We remember also the binocular 
signs of distance and think there is more chance that these 
do not have to be learned. Then we recall the fact that the 
binocular signs are most powerful when the object is rather 
close to the subject. The implication is that the baby might 
be able to distinguish an object a foot away and the same 
object two or three feet away. But how could we test him, 
how could we get him to respond.? Again we are sent back 
for more data. We think of the conditioned response 
method as possibly useful for our purpose. And so on till 
we have an experiment definitely planned. The importance 
of straight thinldng in this sort of problem is obvious, for 
unless we see the true implications of the hypothesis our 
experiment will not afford a valid test, and our science will 
be encumbered with one more false or dubious finding. 

This case illustrates once more the several parts of the 
reasoning process: the question, problem or goal set which 
keeps the whole activity within bounds; the search for rele- 
vant data; the combining of the data in various promising 
ways; the seeing of the implications of the combined data; 
and the testing of the conclusion. Though the thinking is 
“straight” at the crucial moments, the whole process is any- 
thing but a straightforward movement from the starting 
point to the goal. Leads are found and rejected. Partial or 
tentative conclusions send the thinker back for more data. 
The experiment on being first tried may reveal some weak- 
ness that makes still more thinking necessary. 

Motivation of reasoning. It “goes against the grain” to 
keep resolutely at a task of reasoning, instead of resorting to 
motor trial and error. We are impulsive creatures and prefer 
to be doing something that gets immediate results. In reason- 
ing we encounter obstacles that cannot be pushed aside by 
the natural reaction of putting in greater muscular effort. 
We become angry or at least impatient and get into an emo- 
tional state unfavorable to holding data together and examin- 
ing their implications. Yet reasoning does often occur and 
the motive differs in different classes of cases. 



/. Solution of a practical problem. Muscular effort will 
not overcome every obstacle, and motor exploration is very 
wasteful of time. A decision has to be made, as in the typical 
case of the forked road. We are motivated to observe the 
situation carefully and to recall previous experiences or pre- 
viously learned facts and principles. Thus we assemble the 
necessary data, together probably with much irrelevant ma- 
terial, and attempt to draw a rational conclusion. 

2. Rationalization or self-justification. While in the pre- 
ceding case reasoning showed what to do, here it is called 
upon to justify what has been done. The question is, what 
reason to assign for our act; we feel the need of meeting 
criticism, either from other people or from ourselves. The 
real motive for the act may be unknown to ourselves, as it 
often is unless we have made a careful study of motives; or, 
if known, it may not be such as we care to confess. We re- 
quire a reasonable motive, some acceptable general principle 
that explains our action; and we usually succeed in finding 
one. 

5. Explanation. This form of reasoning, like the preced- 
ing, takes its start with something that raises the question, 
“Why.?” Only, our interest in the question is objective 
rather than subjective. It is not our own actions that call 
for explanation, but some fact of nature or of human be- 
havior. To explain a phenomenon is to find some general 
principle from which it can be deduced, and such explana- 
tion is very agreeable, since it rids us of uncertainty and 
sometimes of fear, and gives a sense of power and mastery. 

4. Application. While the reasoning processes thus far 
discussed have taken their start with the particular case and 
hunted for a general principle to fit the case, reasoning may 
also take its start at the other end. It may start from the 
general principle and seek for particular cases belonging 
under it. But what can be the motive for this sort of reason- 
ing? What is there about a general proposition to stimulate 
exploration? 

The motive may be that of seeing the application of the 
principle. Somebody whose authority you fully accept 
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enunciates a principle, and you wish to see how it applies to 
particular cases; you may have hopes of putting it to prac- 
tical use, or you may simply wish to clarify its meaning. 
You search your memory for concrete instances where the 
accepted principle should apply. If the general proposition 
is that birds and mammals are the only warm-blooded ani- 
mals, then fish, frogs and lizards are cold-blooded; also 
spiders, insects, lobsters and worms; these implications give 
you a more realistic understanding of the general proposition. 

Under the head of application belongs prediction. The 
general principle, applied to a particular situation, enables 
yoh to predict the outcome of the situation. Thus the 
astronomer successfully predicts eclipses, the physician the 
course of a fever and the results to be expected from a cer- 
tain treatment, and the engineer the strength of his bridge 
or the current to be produced by his dynamo. Prediction 
is a step toward control, so that there is plenty of motivation 
for this type of reasoning. 

y. Doubt. A general proposition may stimulate reasoning 
because you doubt it and wish to find cases where it breaks 
down. Perhaps somebody makes the general statement 
whose authority you do not accept, or says it in an assertive 
way that makes you want to take him down a peg. Perhaps 
you are in the heat of an argument with him, so that every 
assertion he makes is a challenge. You search your memory 
for instances belonging under the doubted general statement, 
in the hope of finding one that is contrary to fact. If he 
asserts that all differences in intelligence are due to heredity, 
you are stimulated to recall the identical twins reared in 
quite different environments, who differed considerably in 
IQ in spite of their equal heredity. But if his assertion is 
that all differences in intelligence are due to environment, 
what you recall is the identical twins brought up in moder- 
ately different homes, who differed much less than the chil- 
dren of a community in general. In either case memory 
supplies you an exception with which to challenge the offen- 
sive generalization of your opponent. 
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6. V erification. This doubting type of reasoning has 
much more serious uses; for this is the method by which a 
hypothesis is tested in science. A hypothesis is a general 
proposition put forward as a guess, subject to verification. 
How shall its truth or falsity be demonstrated? By deducing 
its consequences, and checking them against observed facts. 

An example from the history of science is afforded by 
Harvey’s discovery of the circulation of the blood, which 
was at first only a hypothesis, and a much-doubted one at 
that. If the blood is really driven by the heart through the 
arteries, returning to the heart by way of the veins, then the 
flow of blood in any particular artery must be away from 
the heart, and in any particular vein toward the heart. This 
implication was readily verified. Further, there should be 
little tubes leading from the smallest arteries over into the 
smallest veins, and this implication also was later verified, 
when the invention of the microscope made observation of 
the capillaries possible. In time all the implications of the 
hypothesis were verified, and the circulation of the blood 
became an accepted law. 

Most hypotheses are not so fortunate as this one; most of 
them die by the wayside, after a shorter or longer career. 
Born of a few facts, they venture forth like knights into the 
world with a challenge to all comers, and hold their own for 
a time, only to be slain at last by some unexpected fact that 
their challenge stirs up. Even when destined to die, hy- 
potheses are useful to science as motives to observation. The 
psychological process of scientific discovery is about as fol- 
lows. You start with some observed facts that seem queer 
to you, and try to find some accepted law that explains them. 
If you find no such law in existence, you are driven to invent 
a new law, or hypothesis, that fits all the facts known to you. 
Now, if you have the scientific spirit, you put a question 
mark after your beautiful hypothesis, and proceed to check 
it up against new facts. You are guided toward the dis- 
covery of pertinent new facts by reasoning about your 
hypothesis and deducing its consequences; you see that, if 
the hypothesis is true, such and such facts must be true. 
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Next you go out and observe whether the predicted facts are 
to be found, and if they are found your hypothesis is verified 
to that extent, though it may be upset later. If contrary 
facts are found, the hypothesis is false, and you have to begin 
all over again. 

The would-be natural scientist may fail at any one of sev- 
eral points. First, he may see no question that calls for in- 
vestigation. Everything seems settled, and he concludes that 
science is complete, with nothing left for him to discover. 
Second, seeing something that still requires explanation, he 
may lack fertility in guessing. Helmholtz, an extremely fer- 
tile inventor of high-grade hypotheses, describes how he 
went about it. He would load up in the morning with all 
the knowledge he could assemble on the given question, and 
go out in the afternoon for a leisurely ramble; when, with- 
out any further effort on his part, the various facts would 
combine and suggest new explanations. Third, our would-be 
scientific investigator may lack the clear, steady vision to see 
the implications of his hypothesis; and, fourth, he may lack 
the enterprise to go out and look for the facts that his hy- 
pothesis tells him should be found. 

RELATIONAL THINKING 

What we are now to consider is not another form of think- 
ing; rather, it is the seeing of implications and drawing of 
conclusions, viewed from a different angle. When implica- 
tions are analyzed they are found to amount to relations. 
The gain of the rear automobile on the one ahead is a relation 
between their two speeds. Numerical, spatial and temporal 
relations are especially useful in solving certain kinds of 
problems, and many other relations are used in thinking. In 
arranging the seating of a party at the dinner table, the 
hostess considers the relations of congeniaUty and the oppo- 
site. 

Psychology is not the only science that studies reasoning; 
logic was well developed long before psychology began to 
examine the concrete processes by which human beings 
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think, the growth of reasoning ability in the child, the 
conditions that make reasoning easy or difficult, and ^ther 
such obviously psychological problems. No sharp line can 
be drawn between the interests of logicians and psycholo- 
gists, but we may say that logic deals especially with the 
question whether a conclusion is logically valid, whether, 
that is, it is implied by the data. Logic examines implications, 
and it does so by analyzing out the relations involved. The 
psychology of reasoning can be better understood if some 
attention is paid to these relations which the reasoner uses 
in drawing his conclusion. 

Indirect comparison. Many forn« of reasoning can be 
brought under this head. Some rudimentary cases clearly be- 
long there. You wish to compare the girths of an oak and a 
pine tree. You find you can reach around the oak, but not 
around the pine. Comparing the two girths with your own 
reach, you see indirectly which tree is larger. 

If Mary and Jane are standing side by side, you can com- 
pare their heights directly. But if they are never present at 
the same time, you stand Mary against the wall when you 
have a chance and mark her height on the wall, and later do 
the same with Jane. Comparing the two marks you know 
which girl is taller. 

“Have we set the table for the right number of people?” 
“Wait till they all come to the table and we can tell.” “Oh! 
but we can tell now by counting. How many are there to 
be seated? One, two, three . . . fifteen in all. Now count 
the places at the table— only fourteen. We must make room 
for one more.” 

These elementary examples illustrate the fundamental use 
of counting and measuring. Whenever we wish to me a 
number or measure, it is to compare it with another number 
or measure. The numbers or measures are brought together 
and compared, and the objects counted or measured are thus 
compared indirectly. The relations involved are those of 
being equal, greater or less, and the implications are such as 
are expressed by saying that “things equal to the same thing 
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are equal to each other.” These relations are extremely 
usable tools in reasoning on certain problems. 

Other relations of likeness and difference provide similar 
tools. Two freshmen in college on getting acquainted and 
comparing notes find that both their fathers are alumni of 
this same college. “What class was your father in? ” “In the 
cl as s of 1910. And yours?” “Why, he was in 1910, too. 
Our fathers were in the same class; they must know each 
other!” Here two separate facts, one contributed by one 
person and the other by another person, are brought to- 
gether and enable these young men to draw one sure and one 
probable conclusion which they did not know before. 

Not all relations make good tools for reasoning. If Mary 
and Jane both resemble Winifred, can you conclude that 
they resemble each other? You are likely to think so at 
first, till you notice that resemblance is not a precise enough 
relation to serve for purposes of indirect comparison. Mary 
may resemble Winifred in one respect, while Jane resembles 
her in another respect, and there may be no resemblance 
between Mary and Jane. 

Abstraction. In comparing two things we ought to specify 
in nxihat respect we are comparing them. In indirect com- 
parison it is especially important to have the respect specified. 
Imagine a young child watching the procedure of comparing 
the heights of Mary and Jane by aid of marks on the wall. 
The child may not see the justice of the conclusion that 
both girls have, say, the same height. The child may object 
that the two girls are not the same, for one is fatter than the 
other, has darker hair, and runs faster. It has to be explained 
to him that only height is being considered, and it is some- 
thing of an achievement for him to catch the point. The 
ability to compare two things in just one respect, all other 
characteristics being disregarded, is quite a remarkable trait 
of mankind. Without this abstracting ability man would 
never have developed his tools for indirect comparison, such 
as yardsticks, numbers and well-defined words. To abstract 
a certain characteristic of an object is to single out that char- 
acteristic and disregard all other characteristics in comparing 
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one object with another. “Abstraction” is the doing of this 
sort of thing. It has to be done in defining a class of objects, 
as we shall see later. 

Abstraction is not always easy. In attempting to rate a 
person in one trait, it is not easy to avoid the “halo effect” 
(p. 145); it is not easy to disregard all his other traits. In 
attempting to compare two persons or things in one respect 
it is difficult to disregard all the other respects in which they 
are alike or different. And when you have compared two 
objects in one respect, you sometimes forget the limitations 
of your comparison and believe you have found them alike 
in various other respects. Errors of reasoning often result 
from failure of abstraction, as we shall see presently. 

The syllogism. In many cases the data from which a con- 
clusion is drawn can be put in the form of two statements, 
called premises. These premises and the conclusion are set 
down in compact form as an aid in checking the validity of 
the conclusion— in seeing whether it is implied by the prem- 
ises. This device of logic is called a syllogism. Here is an 
example: 

All mammals are warm-blooded. 

All bears are mammals. 

Therefore, all bears are warm-blooded. 

The conclusion here is seen to be a genuine implication of the 
combined premises. This- is an easy syllogism; many ex- 
amples cannot be seen through so easily. Since they are 
often difficult, the difficulty lying not in gathering the data 
but in seeing their implications and drawing the conclusion, 
syllogisms make useful problems for examining this critical 
stage in the reasoning process. In one experiment the sub- 
jects were children of different ages {2, 5). Premises were 
given from which a certain conclusion was logical, and the 
age level of any particular syllogism was determined. By 
this means various problems were compared and certain 
sources of difficulty were discovered. Lack of famiharity 
with the topic of a problem is one obvious cause of failure 
to reason freely and surely. Another cause lies in an exces- 
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sive amount of material to be put together in reaching a 
conclusion. Especially confusing is the presence of irrele- 
vant data which have to be thrust aside before the pattern of 
the pertinent data can take shape. 

Another source of difficulty is the confused arrangement in 
which the data usually present themselves. They have to be 
rearranged by the reasoner before the conclusion can be 
seen. An instance is afforded by the efforts of eight-year-old 
children to solve the following problem of indirect compari- 
son: 

Edith is fairer than Olive; but she is darker than Lily. 

Who is darker, Olive or Lily? 

In this form the problem was solved correctly by only 46 
percent of the 8-year group; but the percent of successes rose 
to 72 when a simple linguistic change was made, giving the 
same problem this form: 

Lily is fairer than Edith; Edith is fairer than Olive. 

Who is the fairer, Lily or Olive? 

The difficulty with the first form was that the child found 
it necessary to turn the first premise around into “Olive is 
darker than Edith,” before he could see the answer. The 
second form runs straight along, while the first form jerks 
back and forth because of the use of the two opposite rela- 
tionship words, “fairer” and “darker.” 

Difficulty arises from another source that would not be 
suspected. If the conclusion is known to be true or false as 
a matter of fact, there is difficulty in seeing whether or not it 
follows from the given premises. Notice the following rea- 
soning: 

All Mongolians have slant eyes. 

The Chinese have slant eyes. 

Therefore, the Chinese are Mongolians. 

Over 50 percent of a group of college students marked this 
conclusion as correct. They would doubtless have responded 
quite differently to the same syllogism with changed terms, 
as for example: 
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All birds have wings. 

Bees have wings. 

Therefore, bees are birds. 

To escape from such confusing associations and pin oneself 
down to the data and their pattern, letters can be substituted 
for the meaningful terms of a syllogism. In place of either 
of the two just given, we should have: 

All A is C. 

B is C. 

Therefore, A is B. 

But this device, though useful after practice, is rather a hin- 
drance than a help to the uninitiated. Even college students, 
with all their training in algebra, commit more errors in these 
symbolic syllogisms than in those stated in ordinary language. 
They made, in one extensive experiment, i6 percent of errors 
in dealing with syllogisms expressed in familiar terms, as 
against 24 percent when exactly the same syllogisms were 
given in letter symbols (/y). 

Overcoming linguistic difficulties in reasoning. In these 
syllogism experiments, a large share of the difficulty arises 
from the fact that ordinary language is not well suited to 
present the exact data nor to formulate the pattern into 
which the data have to be thrown. This source of difficulty 
appears clearly when the problem involves only a single 
statement and asks what can be made out of that statement 
besides what is directly stated. Can the statement be “con- 
verted” by interchanging subject and predicate? Consider 
which of the following converted statements are implied in 
their respective original statements. 

Original Converse 

(1) AllXisT AllFisX 

(2) Some X is F Some F is X 

(3) No X is F No F is X 

(4) Some X is not F Some F is not X 

Most subjects, students and others, find it easy to accept 
all of the converted statements, though careful examination 
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shows that only (2) and (3) are sound reasoning. From 
“All X is F” it follows that “Some Y is X,” but not that 
“All F is X.” The difficulty here is one of language. “All 
X is F” has an atmosphere of strong positive assertion which 
misleads one into drawing a similar conclusion; and “Some 


Fig. 1 05 .—Diagram of the statement, “Ali X is Y.” 

X is not F” has an atmosphere of weak negation which makes 
the similar conclusion seem all right (74). 

That the difficulty in these cases is largely one of language 
is seen from the fact that a diagram may make everything 
clear. Consider once more the statement that “All X is F.” 


Fig. 106.— Diagrams of two syllogisms: 

I: ‘All A is B; all B is C: therefore, all A is C”— valid. 

II: “All A is Cj all B is C: therefore, ail A is B”— invalid. 

Represent all X, the class X, by a circle, and the class F by 
another circle. Then the statement is diagrammed by plac- 
ing the X circle inside the F circle. From the diagram we 

see at once that some, but not all F is X. (The statement, 

“All X is Y” is however ambiguous, since it might mean 
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that the two classes were identical, as in definitions or syn- 
onyms; for example, “All aeroplanes are airplanes.”) 

To diagram a syllogism, three circles are needed. The 
syllogism about bears being warm-blooded because they are 
mammals, which are all warm-blooded, is readily seen to be 
sound reasoning (Fig. io6). If the A class is included in the 
B class, and the B class in the C class, then the A class must 
be included in the C class. 

But the syllogism about Chinese being Mongolians because 
both are slant-eyed is seen to be fallacious. The premises 
here tell us that the A class and the B class are both included 
in the C class, but within the large class the two smaller 
classes might coincide, overlap or be entirely separate (Fig. 
io6). 

This last syllogism is an instance of indirect comparison, 
the same as the case of the two students who discovered 
their fathers to be members of the same class of alumni. The 
students went on to utilize an additional though unstated 
premise, to the effect that all members of the same college 
class know each other, and their conclusion was legitimate 
under that assumption. But the students did not make the 
mistake of concluding that their two fathers were the same 
man; they did not say, “Therefore A is B.” They knew well 
enough that they had compared their fathers in one respect 
only, that of class membership, and they did not lose sight 
of this abstraction. But when we hastily conclude from 
“T is C, and B is C” that therefore A is B, we are forgetting 
our abstraction. All we can conclude is that A and B are 
alike in respect to being C. We can conclude that Chinese 
and Mongolians are alike in having slant eyes, and that birds 
and bees are alike in having wings; but that is all the infor- 
mation our premises contain. This particular kind of falla- 
cious reasoning is common in conversation and in oratory, 
largely because of the magic of words. 

Syllogisms based on the relations of inclusion and exclu- 
sion are easily represented by the circle diagrams. The more- 
and-less syllogisms (like “A is bigger than B; C is smaller than 
A; therefore . . .”) are easily diagrammed by points along 
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a straight line. The difficulty with these, too, is largely 
verbal in character. Once you get the data in diagram form, 
the conclusion or lack of sure conclusion stands out clearly. 

Our own conclusion regarding the difficulties of the syllo- 
gism is that they are largely due to the ambiguity and irrele- 
vant atmosphere of the words in which they are stated. Er- 
rors creep in because we try to think in words which do not 
clearly express the essential relations of the data, and which 
do carry a lot of misleading suggestions. 

THOUGHT AND LANGUAGE 

From time to time, for the past two thousand years, some 
psychologist has come forward with the hypothesis that 
thought is the same as inner speech. The primary evidence 
for this view is derived from introspection. Almost anyone 
will agree that he talks to himself, internally, when thinking 
over a difficult problem. If alone, he may talk aloud, with 
gestures. This common experience, along with the fact that 
man, the thinking animal, is also the talking animal, has led to 
the identification of thought with inner speech. 

Language is certainly a great aid to thought. First and 
most important, thinking develops very largely out of social 
behavior. The child is stimulated to think by being ques- 
tioned and by trying to explain his wants. Discussion and 
argument stimulate thought, and even when the individual is 
thinking all by himself he is apt to defend his conclusions 
before an imaginary audience. 

Language helps in assembling materials for thought, be- 
cause it is an aid in recall. Verbalized facts and principles 
are more readily recalled. If you put into words the prin- 
ciples found useful in solving one problem, you recall them 
more surely when you encounter a similar problem. A good 
stock of carefully formulated principles is essential for effi- 
cient reasoning in any difficult field. 

Language is a system of symbols which can be substituted 
for facts and manipulated more handily than the facts them- 
selves. Words not only aid thought, but also save thought. 
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Number words are the best illustration. Knowing the addi- 
tion and multiplication tables— jingles of words, to a large 
extent— and following certain rules, we figure out number 
problems with a facility that is marvelous. 

In spite of all that can be said in its favor, the thesis that 
thought = inner speech is probably wrong. In syllogistic 
reasoning, as we saw, language is in some respects a definite 
handicap to clear thinking. Because of the inadequacy and 
deceptiveness of the verbal forms, resort is had to diagrams. 
The geographer thinks in terms of maps, and the engineer in 
terms of blueprints, which are symbols indeed, but symbols 
put together according to the nature of the objective facts 
which they symbolize, and not according to the rules of 
language. 

Introspection, which supports the proposition that much 
inner speech goes on in thinking, also shows that at certain 
times thought runs away from speech. When thought is 
very active, speech is apt to become fragmentary. Here 
are a few other facts indicating that thought cannot be iden- 
tified with inner speech. You often think of an object with- 
out bothering to recall its name. Silent reading covers a page 
in half the time that would be required for pronouncing the 
words, however rapidly. In reading aloud, you get the sense 
of a word before the voice reaches that word, and so can 
give the thought proper expression. In speaking also, thought 
keeps ahead of the speech organs, so that you are thinking 
one thing while saying another. Thought, from all the indi- 
cations, precedes speech and is not identical with it. 

Talking does not insure thinking— that is certain. To say 
the words in which a thought is expressed is not sufficient. 
A boy learns his little speech thoroughly, goes on the plat- 
form and rattles it off without the slightest sense of what he 
is saying. If we were justified in writing any equation be- 
tween thought and speech, it would have to read, not 
thought = speech, but thought = meaningful speech. Lan- 
guage is a system of signs, and thought deals with the mean- 
ings of the signs. 
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Thought and the muscles. It is quite another question, 
though again a question of much theoretical interest, whether 
thinking can go on without any muscular activity. Is it 
possible for the brain to act without discharging along the 
motor nerves into the muscles.? Thinking may be an ac- 
tivity of the entire organism rather than purely a brain 
activity. 

Recording apparatus applied to the tongue or larynx shows 
small movements occurring much of the time, during active 
thought or otherwise, but does not show what might be ex- 
pected. One might expect to find during inner speech move- 
ments like those of whispering, only smaller, but the move- 
ments recorded during silent speech do not clearly show the 
pattern of speech movements (ij)- The reason may be, 
however, that the movements are so minute during silent 
speech that mechanical registration fails to catch them (n). 
When an electrode is inserted directly into the tongue muscle, 
so as to lead off the “action currents” of the muscle to a 
galvanometer, it is found that feeble action currents do occur 
when the subject silently counts or repeats a poem. If he 
imagines an arm movement there are action currents in the 
arm muscles (p) . If he visualizes a large object or a moving 
object, his eyes are very apt to move (i8). 

Two inferences are apparently justified. First, thinking is 
commonly accompanied by muscular activity, not always in 
the speech organs. Second, the muscular activity in thought 
is often so much reduced as to require very delicate instru- 
ments for its detection. 

CONCEPTS AND THEIR DEVELOPMENT 

An important tool in thinking is the concept, which in 
more familiar language is the idea you have of anything. It 
is not any single memory image or motor response. Rather, 
the concept is the sum total of what you know about the 
object: how it looks, how it sounds, how it smells, tastes and 
feels to you, what it does and what you do to it. Your con- 
cept of anything is what the thing means to you. Anything 
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that can be perceived by the senses, thought of or imagined, 
can be conceived-persons, things, events, qualities and rela- 
tions, concrete or abstract, individual or general. 

Development of concepts in the little child. Until the child 
can talk, it is difficult to trace the development of his con- 
cepts, though he probably does some thinking and forms 
some concepts before he begins to talk. Very early he re- 
sponds to the sight of a person by getting ready for what 
the person usually does to him, and as soon as he definitely 
anticipates what the person will do, he certainly has a rudi- 
mentary concept of that person. And so of things. As soon 
as he definitely anticipates the noise a spoon will make when 
dropped on the floor, he knows something about spoons and 
has a rudindentary concept of that class of objects. There- 
fore the child’s behavior, even before he starts to talk, 
strongly suggests that he is already building up concepts. 
The child’s concept of a thing centers around what he does 
with the thing and what it does to him. 

When the child begins to understand words, and soon aft- 
erwards to say them, he is picking up the concepts current 
in his social environment, and we can judge, from his grow- 
ing vocabulary, which of these concepts he acquires most 
readily. We note two factors of advantage in this early 
development of concepts. What stands out in sense percep- 
tion has an advantage in concept formation, and what the 
child deals with in a practical way has an advantage. 

Further development of the child’s concepts. Interesting 
studies of children’s concepts of the physical world, between 
the ages of three and twelve, have been made by listening 
to their questions, by demonstrating physical phenomena 
and by quizzing the children (8, 12 ). There seem to be two 
streams of the child’s thought on physical matters, an ani- 
mistic stream and a realistic or mechanistic stream. Ani- 
mistically (or anthropomorphically) he reads something akin 
to his own desires, or something akin to the doings of men, 
into natural phenomena that are outside of his own field of 
practical activity. Realistically, within the field of his ac- 
tivity, he learns the common properties of physical objects. 
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such as weight and friction, and accepts them as matters-of- 
course that require no explanation. When children of differ- 
ent ages are asked what things are alive and can feel, their 
answers indicate a gradual development from animistic to 
more mechanistic conceptions of nature, passing through a 
series of stages which however are not closely bound up 
with definite ages, since some children progress in this re- 
spect much faster than others. 

In the first stage, everything is alive and can feel: 

Does a stone feel the cold? No.—Would it feel if it was 
dropped on the ground? Yes, because it would break.— Czn a 
table feel anything? No.— Would it feel if it were being broken? 
Oh, Does the wind feel when it blows against a house? 
Yes, because it is in its way. It canh pass. It cafft go any fur- 
ther.— Do walls feel? No. Why not? Because they canH move. 
Would they feel anything if they were knocked down? Yes, 

In the second stage, anything can feel when it moves: 

Does the sun know anything? Yes, it heats.— Does it know 
that it’s hidden from us in the evening? Yes, because it sees the 
clouds in front of it. . . . 720, it does7i^t know, because it miH the 
sun that hides. Ifs the clouds that go in front of it.— Dots a 
bicycle know when it goes? Yes, it feels the groimd.— Dots a 
motor know it goes? Yes, it feels it isiHt still m the semte place. 

In the third stage, things feel when they move of them- 
selves: 

Is a fly alive? Yes, because if it wasnH alive it coiddfiH fly. 

Is a bicycle alive? No, because ifs we who make it go. 

Are clouds alive? Yes— 120 , theylre not. If they were alive, 
they would co77te and go as they wanted. Ifs the wind that 
drives them. 

Is the wind alive? Yes, because ifs the wmd that drives the 
clouds. 

Are streams alive? Yes, because the water is flowmg all the 
time. 

Is an automobile alive? No, ifs the engine that niakes it go. 

Is the engine alive? No, ifs 7na7i who makes the eiighie go. 

Is the sun alive? Yes, it makes the sunshme and gives light. 
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A further stage would be a mechanistic conception of the 
movements of all inanimate things, and this is about as far as 
most individuals go in this direction. 

Egocentric and objective concepts. The difficulties with 
which the child labors in reaching objective concepts are 
well illustrated in the case of the apparent motion of the sun 
and moon. The child sees them move with him when he 
walks. It seems that he makes them move, or else that they 
follow him. This “egocentric” concept is flattering, and is 
also the easiest and most direct reading of the observed facts. 
The child has the same difficulties, in a small way, that the 
whole civilized world had about 1600 in giving up the man- 
flattering geocentric conception of the universe for the 
Copernican conception. It takes a wrench to conceive of 
the earth as being not the center of all things but only a 
small element in a much bigger system. 

An egocentric concept is one which relates the object to 
the individual himself, while an objective concept relates one 
object to another. The child is led and driven to observe 
things acting upon each other, or otherwise related to each 
other, and so he makes a start in the formation of objective 
concepts. Egocentric concepts lie close to the individual’s 
desires, but objective concepts are more practical, because 
they correspond better with things as they are and so enable 
the individual to extend his control over the environment. 

The concept, to be a tool of successful thinking, has to 
“work.” It has to work in the manipulation of objects, and 
is checked up by the physical environment; and it has to 
work in conversation with other people, and is checked up 
by the social environment. The physical environment insists 
on objectivity of concepts, and the social environment insists 
on their conformity with the accepted ideas of the group. 
By degrees, then, some of the child’s concepts become ob- 
jective, while others come to accord with the concepts of the 
culture in which he is growing up. These socially accepted 
concepts are often far from objective; in some cultures, for 
instance, animistic views of many natural phenomena are 
standard. In our own culture also, propaganda and other 
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sorts of social control prevent the individual from develop- 
ing his own concepts freely and from being “intellectually 
honest.” . 

Generalization of concepts. Since what is observed is al- 
ways some particular ball or dog or person, the question arises 
how the child ever comes to his concepts of a class of objects 
—balls, dogs or persons in general. We might suspect that 
it would be a slow and difficult process for him to advance 
from concepts of this, that and the other particular dog to 
the concept of dogs as a class. But to quite an extent general- 
izing is the line of least resistance here, as in the conditioned 
response (p. 310). The child’s spontaneous extension of the 
meaning of names reveals the ease with which he generalizes. 
He calls a strange man “papa.” He reacts to the new object 
as he has learned to react to similar objects. He assimilates 
the new to the old and familiar (p. 469) . Such is generaliza- 
tion of the easy sort, but to reach an intellectual concept of 
a class of objects, some freedom of thought from motor re- 
sponse is necessary. 

A start towards this freedom is seen in what is called asso- 
ciation by similarity. One thing makes you think of another 
similar thing that you have known. One person re min ds you 
of another. Now if, on sight of a person who resembles your 
old friend, you impulsively rush up and grasp his hand, only 
to be received with wonder, that is simply a generalized re- 
sponse. But if you check your motor response and say to 
yourself that this stranger resembles your friend, that is asso- 
ciation by similarity— a more complex response, since you are 
thinking of two people instead of only one, and since you 
are aware of some difference between them as well as of 
their resemblance. Association by similarity explicitly recog- 
nizes the likeness of objects that are not identical, and so leads 
to the concept of a class of similar objects. But another step, 
and a long one, is necessary before you can define this class 
and see exactly in what respect the objects are similar. Anal- 
ysis is necessary. 

Analysis and definition. To define a concept, you must 
discover what is common to all objects covered by the con- 
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cept, without being present in other objects that do not be- 
long under the concept. A chair is “to sit on,” but you can 
sit on other things. Chairs themselves vary in many ways, 
and any one chair has characteristics that do not belong in 
the concept of a chair. The difficulty is to peel off from a 
chair, in thought, something that does not come off physi- 
cally, namely, the essential characteristics of a chair. It is a 
task of isolation or abstraction. 

Two procedures are theoretically possible by which this 
isolation could be accomplished. One has been called isola- 
tion by varying concomitants, and might also be called, by a 
figure of speech, the “composite photography” process. The 
other may be called the method of hypothesis and verifica- 
tion, and is a form of the trial and error process. 

In taking a composite photograph of lo persons, you ex- 
pose the plate one-tenth of the usual time for each successive 
individual, taking care to superimpose the faces as closely as 
possible. The composite shows a face with the common 
characteristics emphasized and the individual variations mostly 
lost. By analogy we can imagine an observer viewing one 
specimen after another of a given class of objects and grad- 
ually obtaining a generalized impression. The common fea- 
tures would come out strongly by virtue of frequency, and 
the varying concomitants would have little effect on the 
composite picture. After a person had seen a score or two 
of miscellaneous dogs he would be acquainted with dogs as a 
class, and know their class characteristics, even though he 
might still be unable to formulate his concept in words. 

The trial and error process of discovering the essential 
characteristics of a class would be the same as was described 
a few pages back under the name of “verification.” The 
observer does not simply wait for a general impression to 
form in him, but he makes a guess, forms a tentative concept, 
and tries it out on various specimens of the class. He sticks 
to this concept as long as it holds good, but is often forced 
to modify it or try another lead, just as in problem solution 
or scientific investigation. 
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These two theories of the process of concept formation 
have been tested to a certain extent by experiment. In one 
type of experiment a series of nonsense drawings is shown, 
all of them possessing certain common characteristics but 
differing in other respects. A nonsense name is assigned to 
this class of objects, and there are one or more other classes 
each with its nonsense name. The subject’s task is to observe 
the drawings as they are shown, one at a time, and to evolve 
a definition of each class. Being very much on the alert in 
. such an experiment, the subject seizes on some prominent 
feature of the first drawing and if he finds it in the second 
also looks for it in each successive drawing. As long as he 
finds it he regards it with more and more confidence as the 
common characteristic of the class. But if he cannot find it 
in one or more of the drawings, the intelligent subject 
promptly ceases to look for it and takes up some other fea- 
ture. He proceeds by testing suggested hypotheses. At 
least, this trial and error procedure stands out prominently 
in his behavior (6, /j, 26). 

This result leaves us however with the question, how the 
subject gets hold of hypotheses to test. The testing process 
is easily observed, objectively or introspectively, but the 
process by which a new hypothesis arises is very elusive. The 
subject’s first hypothesis is suggested by some prominent 
feature of the objects, but when this lead turns out badly, 
how is another hypothesis found? 

Some light is thrown on this question by a type of experi- 
ment in which the subject’s task is to discover for himself the 
rule governing a simple game. He starts playing the game 
with no knowledge of the rule, meeting each new situation 
the best he can and being merely informed after each play 
whether it was right or wrong. He tries out hypothetical 
rules as they suggest themselves; but sometimes he feels com- 
pletely at a loss, all his guesses having proved futile, and all 
he can do is to play at random and hope for some further 
hypothesis to sugg’est itself. In this receptive mood he is im- 
pressed by some similarity between the situations, some pre- 
viously unnoticed similarity between those of his previous 
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plays that had been successful. Here, it would seem, the 
composite photography process is operating (7). 

An individual who trusted entirely to the composite pho- 
tography process for his concepts would encumber himself 
with many “half-baked” ideas. He would be the individual 
who accepts all his own “hunches” as gospel truth. Still, the 
hunch is not to be despised. In the right hands it becomes a 
hypothesis to be tested and may prove fruitful. How does 
it arise? Unless there were some process analogous to mental 
composite photography, only the most obvious hypotheses 
would suggest themselves. The whole process of concept 
formation must include both an elusive process of getting 
hypotheses and the more overt and manageable process of 
checking them against reality {4)- 

Summary of the chapter. Reasoning is a process of mental 
exploration— “mental” in that it uses materials not momen- 
tarily presented to the senses. Even when immersed in a 
present situation, the thinker operates with meanings de- 
rived from his past experience. The whole reasoning process 
includes four part-processes, not necessarily occurring in this 
order: gathering the data, combining them, seeing the impli- 
cations of the combination, and testing the conclusion thus 
reached. Gathering the data has the pattern of trial and 
error rather than that of straightforward progress toward a 
goal. To combine the data so as to reveal their implications, 
some unifying idea is needed. Consideration of the motives 
that lead human beings to engage in reasoning brings out 
several types of situation that are handled in this way. 

The seeing of implications amounts to finding relations in 
the data, and logic is an aid in distinguishing usable from un- 
usable relationships. The syllogisms of logic, when expressed 
in ordinary language, are often puzzling because of ambigui- 
ties and misleading verbal suggestions. For this and other 
reasons it is not possible to accept the theory that identifies 
thought with inner speech, even though language is in some 
ways a great aid to thought. 

Concepts are essential tools in thinking, and the develop- 
ment of concepts from early childhood up is an important 
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problem in the psychology of thinking. To advance from 
egocentric to objective views of the world is one step toward 
effective thinking. Generalization is fundamentally easy, but 
the analysis and abstraction required for valid general con- 
cepts is difficult. The process of reaching a general concept 
seems to involve an elusive process of getting a “hunch,” 
followed by a more tangible process of testing it as a hy- 
pothesis is tested. 
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Imagination 


F rom discovery we now turn to invention, from ex- 
ploration to manipulation. 

The human enterprise of exploration, which we have been 
examining, runs the gamut from simple movements of look- 
ing and listening to the elaborate procedure of science in 
testing hypotheses and discovering laws of nature. Inventive 
activity runs a similar gamut from the child’s play with his 
toys to the creation of a work of art or engineering or the 
organization of a new form of government. The distinction 
between the two lines of activity is that exploration seeks 
facts as they are, and manipulation aims at some change. 
The two enterprises go hand in hand, however; invention is 
based on science and science no less on invention. 

For a preliminary, catch-word type of definition, we may 
say that ima gination is mental manipulation. When the indi- 
dividual recalls facts previous ly pbsexyed in teality and then 
pr oceed s to rearr ang e these facts into a new pattern, he is 
said to show imagination. A product of imagination is com- 
posed of parts perceived at different times and later recalled 
and combined, as a centaur is composed of man and horse, 
and a mermaid of woman and fish. (Imagination is like rea- 
soning in using recalled facts; but while reasoning consists in 
seeing relations actually existing between the facts, imagina- 
tion puts them into new relation^) 

Imagination and invention are much the same, though im- 
agination means rather the mental process itself, and inven- 
tion often the outcome of the process, which is a product 
having some degree of novelty and originality. 

560 
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Imagination, Hke association, is sometimes free, and some- 
times controlled (p. 33 ). Controlled imagination is directed 
to the accomplishment of some desired result, while free im- 
agination wanders this way and that, with no fixed aim. 
Controlled imagination is seen in planning and designing; 
free imagination occurs in moments of relaxation, and may 
be called “play of the imagination.” The playful sort of 
imagination is probably the more fundamental and the first 
to develop, and we may therefore assist ourselves toward an 
understanding of imagination by devoting some attention to 
play. 

IMAGINATIVE PLAY 

Manipulation and exploration certainly go hand in hand 
in the little child’s play. The baby picks up his new toy, 
turns it about and examines it on all sides, shakes it and is 
pleased if it makes a noise, drops it and is pleased with its 
bang on the floor. In manipulating the toy he is exploring 
it and learning its properties. 

Beginnings of imagination in the child. Beginning with 
grasping, turning, shaking and dropping of objects, the 
child’s manipulation devel ops in severa l directions. One line 
of development leads to vjanud ski ll. Skilled movement de- 
velops out of the miscellaneous movements of play rather 
than by the combination of definite reflexes. 

A second line of development is in the direction of con- 
structiveness. Taking things apart and putting them to- 
gether, block building, assembling dolls into “parties,” are 
examples of this style of manipulation, which calls less for 
manual dexterity than for seeing ways in which objects can 
be rearranged. 

Make-believe is a third direction followed in the develop- 
ment of manipulation. The little boy puts together a row 
of blocks and pushes it along the floor, asserting that it is a 
train of cars. The little girl lays her doU carefully in its bed, 
saying, “My baby’s sick; that big dog did bite him.” IQThis 
amounts to manipulating things according to the meanings 
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attached to ther^ the blocks being treated as cars, and the 
doll as a sick baby. 

Perhaps a little later than make-believe to make its appear- 
ance in the child is s tory-telling , the fourth type of manipu- 
lation. Where in make-believe he has an actual object to 
manipulate, in story-telling he simply talks about persons and 
things and makes them perform in his story. He comes 
breathless into the house with a harrowing tale of being pur- 
sued by a hippopotamus in the woods; or he gives a fantastic 
account of the doings of his acquaintances. For this he is 
accused of being a “little liar,” or more charitably described 
as unable to distinguish observation from imagination; but 
really what he has not yet grasped is the social difference be- 
tween his make-believe, which no one objects to, and his 
story-telling, which may lead people astray. 

In such ways as we have been describing, the little child 
shows imagination or mental manipulation. In story-telling 
the objects manipulated are simply thought of; in make- 
believe, though there is motor manipulation of present ob- 
jects, the attached mecmings are the important matter; and in 
construction there is apt to be a plati in mind in advance of 
the motor manipulation. Thus play, usually if not always, 
contains an element of imagination. We may take the child’s 
play as the first and simplest case of free invention and ask 
(a) what objects are suited to arouse playful activity, (b) in 
what the activity consists and what results it reaches, and 
(c) what may be its motivation. 

Playthings. What, after all, is a toy.? What character- 
istics of an object make it a real toy, which shall actually 
arouse the play response.? We can approach this question 
empirically by assembling a list of toy s, and classifying them 
from the psychological point of view. A large share of them 
fall into the following classes. 

Movable ob jects : a book, door or drawer to open and shut, 
a water tap to turn on and off (especially on), a bag or box' 
to pack and unpack. Almost anything that the child can 
move serves him as a plaything. 

Plastic materials: damp sand, mud, snow; and other ma- 
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terials that can be worked in some way, like paper to tear or 
fold, blocks to pile or build, water to pour. 

Noise-makers: rattle, drum, bell, horn, firecracker. 

V e hicle s, es pecially those providing unusual modes of loco- 
motion; cart, bicycle, sled, skates, skipping-rope. 

Space-annihil ators enabling the child to .act at a distance: 
balls to throw, bow and arrow, sling, mirror to flash light into 
the eyes of a distant person. 

Things that defy gravity by floating, balancing or rising 
instead, of .falling: balloon, kite, boat, top, rolling hoop, 
swing, seesaw. 

Adult-imitating toys,: little tools, dishes, furniture, toy ani- 
mals, dolls. Some psychologists have been so much im- 
pressed with the imitative play of children and animals (as 
illustrated by puppies playing fight), that they have con- 
ceived of all play as a sort of rehearsal for the serious busi- 
ness of life; but this conception does not apply very well to 
the other sorts of toy. 

The play response . fPlay consists in manipulating or man- 
aging the plaything so as to produce some interesting resul^ 
The hoop is made to roll, the kite to fly, the arrow to hit 
something at a distance, the blocks are built into a tower or 
knocked down with a crash, the mud is made into a “pie,” 
the horn is sounded. Many games are vari a tions on pursuit 
and capture (or escape) ; tag, hide-and-seek, prisoner’s base, 
blindman’s buff, football. Wrestling, boxing, snowballing 
are variations on attack and defense. Action at a distance 
appears in golf, croquet, bowling, quoits, billiards, shooting. 
The element of manual sMll enters into nearly all games. 
Mental acuteness appears in the guessing games, as well as in 
chess and cards. Many games combine several of the ele- 
ments mentioned, as in baseball we have action at a distance, 
pursuit and escape, motor skill and activity, and a chance for 
“head work.” 

The plav motives . No single “play imtinct” furnishes all 
the motivation, but many sources of satisfaction are tapped. 
In the games that imitate fighting, some of the joy of fighting 
is experienced, even though no real anger develops. In the 
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games that imitate pursuit and escape, some of the joy of 
hunting and some of the joy of escape are awakened. In 
the kissing games that used to be common in young people’s 
parties when dancing was frowned upon, and in dancing 
itself, sex gratification is present; but dancing also gives a 
chance for muscular activity which is obviously one source 
of satisfaction in the more active games. In fact, j oy i n motor 
activity must be counted as one of the most general sources 
of play-satisfaction. Another general element is the love of 
social activity, which we see in dancing as well as in nearly 
all games and sports. 

The “escap e motive” deserves a little more notice. Though 
you would say at first thought that no one could seek fear, 
and that this emotion could not possibly be utilized in 
play, yet a great many amusements are based on fear. The 
chutes, scenic railways, roller coasters, etc., of the amusement 
parks would have no attraction if they had no thrill; and the 
thrill means fear. You get some of the thrill of danger, 
though you know that the danger is not very real. Probably 
the danger itself would not be worth much, but being 
quickly followed by ercape, it is highly satisfactory. The 
joy of escape more than pays for the momentary unpleasant- 
ness of fear. Fear is utilized also in coasting on the snow, 
climbing, swimming, or any adventurous sport: in all of 
them there is danger, but the skillful player escapes by his 
own efforts. If he lost control he would get a tumble; and 
that is why the sport is exciting and worth while. {Jjfothing 
could be much further from the truth than to consider fear 
as a purely negative thing, having no positive contribution 
to make to human satisfactioj^ The fascination of gambling 
and of taking various rislcs probably comes from the satisfac- 
tion of the fear and escape motive. 

But of all the “unlearned motives,” it is mastery that comes 
in oftenest. <^ompetitio^is utihzed in a tremendous number 
of games and sports. Either the players compete as individ- 
uals, or they choose sides and compete as teams. No one 
can deny that the joy of winning is the high light of play. 
Yet it is not the whole thing, for the game may have been 
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worth while, even if you lose. Provided you can say, 
“Though I did not win, I played a good game,” you have 
the satisfaction of having done well, which is the mastery 
satisfaction in its non-competitive fornii 

All toys that enable you to act at a distance, or to move 
rapidly, gratify the mastery impulse. Imitative play does the 
same, in that it enables the child to perform, in make-believe, 
the important deeds of adults. Children like to play at being 
grown-up, whether by wearing long dresses or by smoking, 
and you can observe how important they feel by the way 
they strut and swagger. 

Empathy. There is still another possible way in which 
play may gratify the mastery impulse. Why do we like to 
see a kite flying? Of course, if it is our kite and we are flying 
it, the mastery impulse is directly aroused and gratified; but 
we also like to watch a kite flown by someone else, and 
similarly we like to watch a hawk, a balloon or aeroplane, a 
rocket. We like also to watch things that balance or float 
or in other ways seem to be superior to the force of gravity. 
Why should such things fascinate us? Perhaps because of 
empath:^ , the “feeli ng oneself int o” the object contemplated. 
As sympathy means “feeling with,” empathy means “feeling 
into,” andQie idea is that the observer identifies himself with 
the object observed, and gets some of the satisfaction from 
watching an object that he would get from being that objccQ 
Would it not be grand to be a kite, would it not be master- 
ful? Here we stand, slaves of the force of gravity, sometimes 
toying with it for a moment when we take a dive or a coast, 
at other times having to struggle against it for our very lives, 
and all the time bound and limited by it— while the kite soars 
aloft in apparent defiance of all such laws and limitations. 
Of course it fascinates us, since watching it gives us, by em- 
pathy, some of the sense of power and freedom that seems 
appropriate to the behavior of a kite. Perhaps the fascina- 
tion of fire is empathy of a similar sort; for fire is power. 

Empathy must be regarded as a hypothesis, rather than as 
a proved fact, in watching the kite. In watching a fellow 
being perform a difficult feat, especially when one is eager 
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for him to succeed, empathy is often visibly manifested, 
serve the spectators at an athletic contest or game an 
will see some of them “help” a player who is on the pc 


Fig. 107.— (From Allport’s PersoJiality, 1937.) Empathy in the well-wish- 
ing spectators of an athletic feat. 

kicking the ball, or a pole vaulter who is just clearing the 
bar. Such behavior of the spectator is sometimes carelessly 
called imitative, which it cannot be since it tends to precede 
the player’s movement. It is not doing what the player is 
observed to have done, but what the spectator imagines the 
player is about to do. The spectator is participating imagina- 
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Another instance of possible empathy will be noticed 
shortly. 

Play as self-motivati ng activity. Play gives rise to situa- 
tions that are interesting to the players, even when the inter- 
est cannot be traced to any “unlearned motive.” The rhythm 
of dancing, marching, and of children’s sing-song games can 
scarcely be traced to any such motive. The sociability of 
games goes beyond mere gregariousness, since it calls for act- 
ing together and not simply for being together; and at the 
same time it goes beyond competition and self-assertion, as 
is seen in the satisfaction the players derive from good team 
work. 

If the self-assertive impulse of an individual player is too 
strongly aroused, he spoils the game, just as an angry player 
spoils a friendly wrestling match or snowball fight, and just 
as a thoroughly frightened passenger spoils a trip down the 
rapids, which was meant to be simply thrilling. Though the 
emotions and fundamental motives of life are active in play, 
they must not be too active. The game interest arises out of 
the game situation, just as other typically human interests 
arise from dealing with the environment (p. 395). 

Playful behavior is strong evidence against that theory of 
all behavior which holds that it consists in seeking “equilib- 
rium” or in removing stimulation. On this theory we eat to 
escape the hunger pangs, as we pull our hand away from a 
hot stove. The theory can be made to seem reasonable when 
applied to the reflexes and to many serious affairs of life, but 
it can scarcely hold good of play. One who goes out to play 
is seeking activity, and the game is so devised that each re- 
sponse leads not to equilibrium but to a situation calling for 
further response. A child, or an adult who has no conflicting 
duties, will play till he is fatigued, when, indeed, the seeking 
for equilibrium sets in. 

DAYDREAMS 

Daydreaming is distinctly a form of play, and the fact that 
it is so universal an amusement shows that mental activity, as 
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well as motor, is self-motivating. Yet personal motives can 
often be detected in a daydream. A daydream typically 
looks toward the future, as if planning for possible action; 
only, it is not a serious plan-which would be controlled im- 
agination— nor necessarily a plan which could work in real 
life, but merely play of imagination. 

I^astery daydreams* Daydreams usually have a hcTO^ and 
that hero is usually the dreamer’s self. Sometimes one is the 
conquering hero, and sometimes the suffering hero, but in 
both cases the recognized or unrecognized merit of oneself is 
the big fact in the story, so that the mastery motive is evi- 
dently finding satisfaction here as well as in other forms of 
play. Probably the conquering hero dream is the commoner 
and healthier variety. A classical example is that of the milk- 
maid who was carrying on her head a pail of milk she had 
been given. “I’ll sell this milk for so much, and with the 
money buy a hen. The hen will lay so many eggs, worth so 
much, for which I will buy me a dress and cap. Then the 
young men will wish to dance with me, but I shall spurn 
them all with a toss of the head.” Her dream at this point 
became so absorbing as to get hold of the motor system and 
call out the actual toss of the head-but we are not after the 
moral just now; we care simply for the dream as a very true 
sample of many, many daydreams. Such dreams are a means 
of getting for the moment the satisfaction of some desire, 
without the trouble of real execution; and the desire gratified 
is very often some variety of self-assertion. Sometimes the 
hero is not the dreamer’s self, but someone closely identified 
with the self. The mother gratifies her pride in her son by 
making him her daydream hero. 

The “suffering hero” daydream seems at first thought in- 
explicable, for why should anyone picture himself as having 
a bad time, as misunderstood by his best friends, ill-treated 
by his family, jilted by his best girl, unsuccessful in his pet 
schemes? Why should anyone make believe to be worse off 
than he is; what satisfaction can that be to him? Certainly, 
one would say, the mastery motive could not be active here. 
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And yet— do we not hear children boasting of their misfor- 
tunes? “Pooh. That’s only a little scratch; I’ve got a real 
deep cut.” My cut being more important than your scratch 
makes me, for the moment, more important than you, and 
gives me a chance to boast over you. Older people are 
known sometimes to magnify their own ailments, with the 
apparent aim of enhancing their own importance. Perhaps 
the same sort of motive underlies the suffering hero day- 
dream. 

I am smarting, let us suppose, from a slight administered 
by my friend; my wounded self-assertion demands satisfac- 
tion. It was a very little slight, and I should make myself 
ridiculous if I showed my resentment. But in imagination I 
magnify the injury done me, and go on to picture a dreadful 
state of affairs, in which my friend has treated me very badly 
indeed, and perhaps deserted me. Then I should not be 
ridiculous, but so deeply wronged as to be an important per- 
son, one to be talked about; and thus my demand for im- 
portance and recognition is gratified by my daydream. 

Usually the suffering hero pictures himself as in the right, 
and animated by the noblest intentions, though misunder- 
stood, and thus further enhances his self-esteem; but some- 
times he takes the other tack and pictures himself as wicked— 
but as very, very wicked, a veritable desperado. It may be 
his self-esteem has been wounded by blame for some little 
meanness or disobedience of his own, and he restores it by 
imagining himself a great, big, important sinner instead of a 
small and ridiculous one. In adolescence, the individual’s 
growing demand for independence is often balked by the 
continued domination of his elders, and he rebelliously plans 
quite a career of crime for himself. He’ll show them! They 
won’t be so pig-headedly complacent when they know they 
have driven him to the bad. You can tell by the looks of a 
person whose feelings are hurt that he is imagining some- 
thing; usually he is imaginmg himself either a martyr or a 
desperado, or some other kind of suffering hero. The suffer- 
ing hero daydream is a substitute for a fight or some other 
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active self-assertion. The conquering hero daydream is often 
motivated in the same way; for example, our friend the milk- 
maid would not have been so ready to scorn the young men 
with a toss of the head if she had not been feeling her own 
actual inferiority and lack of fine clothes. The daydream 
makes good, in one way or another, for actual inability to 
get what we desire. 

Other motives in daydreams. The desire which is gratified 
in the play of imagination belongs very often indeed under 
the general head of self-assertion; but when one is in love it 
is apt to belong under that head. Love dreams of the agree- 
able sort need no further motivation; but the unpleasant, 
jealous type of love dream is at the same time a suffering hero 
dream, and certainly involves wounded self-assertion along 
with the sexual impulse. Probably the self-asserting day- 
dream is the commonest variety, take mankind as a whole, 
with the love dream next in order of frequency. But there 
are many other sorts. There is the humor daydream, illus- 
trated by the young person who suddenly breaks into a laugh 
and when you ask why replies that she was thinking how 
funny it would be if, etc., etc. She is very fond of a good 
laugh, and not having anything laughable actually at hand 
proceeds to imagine something. So, a music lover may men- 
tally rehearse a piece when he has no actual music to enjoy; 
and if he has some power of musical invention, he may amuse 
himself, in idle moments, by making up music in his head; 
just as one who has some ability in decorative design may 
fill his idle moments by concocting new designs on paper. 
When vacation time approaches, it is hard for anyone, stu- 
dent or professor, to keep his thoughts from dwelling on 
the good times ahead, and getting some advance satisfaction. 
Thus all kinds of desires are gratified in imagination. 

Worry. Do we have fear daydreams, as we have amuse- 
ments utilizing the fear and escape motive? Yes, sometimes 
we imagine ourselves in danger and plan out an escape. One 
individual often amuses himself by imagining he is arrested, 
and accused of some crime, and figuring out how he could 
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establish an alibi or otherwise prove his innocence. But fear 
daydreams also include 'worry, which seems at first to be an 
altogether unpleasant state of mind, forced upon us and not 
indulged in as most daydreams are. Yet, as the worry is 
often entirely needless, it cannot be forced upon a person, 
but must have some motive. There must be some satisfac- 
tion in it, in spite of all appearance. 

borne abnormal cases of worry suggest the theory that the 
fear is but a cloak for unacknowledged desire. Take this ex- 
treme case. A young man, “tied to the apron-strings” of a 
too affectionate and too domineering mother, has a strong de- 
sire to break loose and be an independent unit in the world; 
but at the same time, being much attached to his mother, he 
is horrified by this desire. She goes on a railroad journey 
without him— just an ordinary journey with no special dan- 
ger— but all the time she is away he is in an agony of suspense 
lest the train may be wrecked. Such an abnormal degree of 
worry calls for explanation. Well— did not the worry per- 
haps conceal a wish, a wish that the train might be wrecked? 
So he would be set free without any painful effort on his 
part; and he was a young man who shrank from all effort. 
The psychopathologist who studied the case concluded that 
this was really the explanation of the worry. 

If, however, we take such extreme cases as typical and 
cynically apply this conception to all worries, we shall make 
many mistakes. A student worries unnecessarily about an 
examination; therefore, he desires to fail. A mother worries 
because her child is late in getting home; therefore, she wants 
to be rid of that child. Thus, by being too psychopatho- 
logical, we reach many absurd conclusions in everyday life; 
for it is the child that is loved that is worried over, and it is 
the examination that the student specially wishes to pass that 
he fears he has flunlced. 

Worry is a substitute for real action when no real action is 
possible. The student has done all he can do; he has pre- 
pared for the examination, and he has taken the examination; 
now there is nothing to do except wait; so that the rational 
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course would be to dismiss the matter from his mind; if he 
cannot accomplish that, but must do something, the only 
thing he can do is to speculate and worry. So also the 
mother, in her uncertainty regarding her child, is impelled 
to action, but there is nothing to do, except in imagination. 
Worry is fundamentally due to the necessity of doing some- 
thing with any matter that occupies our mind; it is an im- 
aginative substitute for real action. 

But worry may be something of an indoor sport as well. 
Consider this— if the mother really believed her child had 
fallen into the pond, she would rush to pull him out. Really 
she expects to see him come home any minute, but by con- 
juring up imaginary dangers she is getting ready to make 
his home-coming a great relief instead of a mere humdrum 
matter. She is getting the thrill of danger with escape fully 
expected.' 

Use and abuse of daydreams. The normal time for a day- 
dream is the time when there is no real act to be performed. 
A strong man uses it as the amusement of an idle moment and 
promptly forgets it. But one who is lacking in force, espe- 
cially the personal force needed in dealing with other people, 
may take refuge in daydreams as a substitute for real doing. 
Instead of hustling for the money he needs he charms himself 
like Micawber, imagining the good opportunities that may 
turn up. Instead of going and making love to the lady of 
his choice, he shyly keeps away from her and merely dreams 
of winning her. He substitutes imaginary situations for the 
real facts of his life, and gratifies his mastery motive by im- 
aginary exploits. He invents imaginary ailments to excuse 
his lack of real deeds. He conjures up imaginary dangers to 
worry over. All this is abuse of imagination. 

DREAMS 

Let us turn from daydreams to dreams of the night. These 
also are play of imagination, even freer from control and 
criticism than the daydream. In sleep the brain activity sinks 
to a low level, and perhaps ceases altogether in the deepest 
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sleep. Most of the dreams that are coherent enough to be 
recalled probably occur just after going to sleep or just be- 
fore waking up, or at other times when sleep is light. At 
these times the simpler and more practiced functions, such as 
recall of images, can go on, while criticism, good judgment, 
reasoning, and all that sort of delicate and complex activity, 
are beyond the sleeper’s power. Daytime standards of prob- 
ability, decorum, beauty, wit, and excellence of any sort are 
in abeyance; consistency is thrown to the winds, the scenes 
being shifted in the middle of a speech, and a character who 
starts in as one person merging presently into somebody else. 
Dreams follow the definition of imagination or invention, in 
that materials recalled from different contexts are put to- 
gether into combinations and rearrangements never before 
experienced. The combinations are often bizarre and in- 
congruous. 

Seeming reality of the dream. Perhaps the most striking 
characteristic of dreams is their seeming reality while they 
last. They seem real in spite of their incongruity, because of 
the absence of critical ability during sleep. In waking life, 
when the sight of one object reminds me of another and calls 
up an image of that other, I know that the image is an image, 
and that I have thought of two different things. In sleep the 
same recall by association occurs, but the image is forthwith 
accepted as real; and thus a person who reminds us of an- 
other person forthwith becomes that other person. We are 
not mentally active enough in sleep to hold our images apart. 
Associative recall, with blending of the recall material, and 
with entire absence of criticism, describes the process of 
dreaming. 

The stimulus to which the dream responds- Sometimes 
there is an actual sensory stimulus, like the alarm clock or a 
stomach-ache; and in this case the dream comes under the 
definition of an illusion; it is a false perception, more gro- 
tesquely false than most illusions of the day. A boy wakes 
up one June morning from a dream of the Day of Judgment, 
with the last trumpet pealing forth and blinding radiance all 
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about— only to find, when fully awake, that the sun is shining 
in his face and the brickyard whistle blowing the hour of 
4.30 A.M. This was a false perception. More often, a dream 
resembles a daydream in being a tram of thoughts and images 
without much relation to present sensory stimuli; and then 
the dream would come under the definition of hallucination 
instead of illusion. 

Sometimes a sensory stimulus breaks in upon a dream that 
is in progress, and is interpreted in the light of this dream. 
In one experiment {14) the dreamer, who was an authoress, 
was in the midst of a dream in which she was discussing vaca- 
tion plans with a party of friends, when the experimenter 
disturbed her by declaiming a poem; in her dream this took 
the form of a messenger from her publisher, reciting some- 
thing about a contract which seemed a little disturbing but 
which she hoped (in the dream) would not interfere with her 
vacation. Maury, an early student of this topic, was awak- 
ened from a feverish dream of the French Revolution by 
something failing on his neck; this, under the circumstances 
of his dream, he took to be the guillotine. 

Motivation of dreams. What satisfaction does a dream 
bring to the dreamer.? Or shall we say that it is merely a 
mechanical play of association, with no motivation in it? 
Dreams are interesting while they last, sometimes fearful, 
sometimes angry, sometimes amorous, otherwise not very 
emotional but distinctly interesting, so that many people hate 
to have a dream broken up by awaking. It seems likely, 
then, that dreams are like daydreams in affording gratifica- 
tion to desires. They are “wish-fulfilling,” to borrow a term 
from Freud’s theory of dreams, soon to be considered. 

A boy dreams repeatedly of finding whole barrels of as- 
sorted jackknives, and is bitterly disappointed every time to 
awake and find the knives gone. An adult frequently dreams' 
of finding money, first a nickel in the dust, and then a quarter 
close by, and then more and more, till he wakes up and spoils 
it all. Such dreams are obviously wish-fulfilling, as are also 
the sex dreams of sexually abstinent persons, or the feasting 
dreams of starving persons, or the polar explorer’s recurring 
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dream of warm, green fields. An eminent psychologist ( 2 ) 
has given a good account of a dream which he had while 
riding in an overcrowded compartment of a European train, 
with the window closed and himself wedged in tightly far 
from the window. In this uncomfortable situation he 
dropped asleep and dreamed that he had a seat next to the 
window, had the window open and was looking out at a 
beautiful landscape. In all these cases the wish gratified in 
the dream is one that has been left unsatisfied in the day time. 
Xhe desires that are satisfied during the day do not demand 
satisfaction in dreams; but any desire that is aroused during 
the day without being able to reach its conclusion is likely 
to come to the surface in a dream. 

The mastery motive, so prominent in daydreams, can be 
detected also in many sleep dreams. The gliding or flying 
dream, which many people have, reminds us of the numerous 
toys and sports in which defiance of gravity is the motive; 
and certainly it gives you a sense of power and freedom to 
be able, in a dream, to glide gracefully up a flight of stairs, or 
step with ease from the street upon the second-story balcony. 

But there are unpleasant dreams, as well as pleasant. There 
are fear dreams, as well as wish dreams. A child who is 
afraid of snakes and constantly on the alert against them 
when out in the fields during the day dreams repeatedly of 
encountering a mass of snakes and is very much frightened in 
his sleep. Another child dreams of wolves or tigers. A per- 
son who has been guilty of an act from which bad conse- 
quences are possible, dreams that those consequences are 
realized. The officer suffering from nervous war strain, or 
“shell shock,” often had nightmares in which he was attacked 
and worsted by the enemy. 

A large share of dreams do not fit easily into any of the 
classes already described. They seem too fantastic to have 
any personal meaning. Yet they are interesting to the 
dreamer, and they would be worth going to see if they could 
be reproduced and put on the stage. Isn’t that sufficient 
excuse for them? May they not be simply a free play of 
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imagination that gives interesting results just because of its 
freedom and vividness? 

Freud’s theory of dreams. Just at this point we part com- 
pany with Freud, whose ideas on dreams as wish-fulfillments 
we have been following in the main (5). Not that Freud 
would have approved our account of dreams up to this 
point. Far from it. It would have seemed to him on too 
superficial a level altogether, dealing as it does with conscious 
wishes and with straightforward fulfillments. It has left out 
of account the “Unconscious” and its symbolisms. 

The Unconscious, according to Freud, consists of for- 
bidden wishes-wishes forbidden by the moral and social 
standards of the individual. A repressed wish does not 
peaceably leave the organism, but sinks to an unconscious 
state in which it is still active and liable to make itself felt 
in ways that are disguised and symbolic. An abnormal 
worry is such a disguise, a queer idea that haunts the nerv- 
ous person is another, “hysterical” paralysis or blindness is 
another (pp. 349, 393). 

In normal individuals the dream life was held by Freud to 
be the chief outlet for the repressed wishes. Even in dreams 
they dare not show themselves in their true shape and color, 
but disguise themselves in innocent-appearmg symbolism. 

Freud insisted that all dreams are wish-fulfillments, even 
those that seem mere fantastic play of imagination, since, as 
he saw it, no mental activity could occur except to gratify 
some wish. Further, he held, most adult dreams are fulfill- 
ments of the repressed wishes of childhood which are either 
sex or spite wishes, the spite wishes growing out of the inter- 
ference of other people with our sex wishes. 

While the psychoanalytic school of Freud regards the 
dream of an adult as an embodiment of some experience of 
childhood and a disguised fulfillment of the child’s desire, 
the related schools of Adler (/) and of Jung (y) take a dif- 
ferent view. According to Adler the dream is not a revival 
of the distant past but a rehearsal for some impending action 
which the individual has to perform, and the dream, properly 
analyzed, reveals the individual’s characteristic mode of at- 
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tack on his problems. For Jung, the dream is related to the 
individual’s present difBculties and reveals his unconscious 
attitude towards his life problems. 

An objection to all these theories is that they fail to take 
account of the easy-running recall mechanism. We need 
not look for big, mysterious driving forces, when we know 
that A makes you think of B, and B of C, with the greatest 
ease. The dreamer isn’t laboring, he is idly playing, and his 
images come largely by free association, with personal desires 
giving some steer. 

AUTISTIC THINKING 

Dreaming, whether awake or asleep, is free imagination. 
It does not have to check with any standard. So long as it 
is interesting, it serves its purpose. Sometimes the day- 
dreamer exercises some control, breaking off a spiteful or 
amorous dream because he thinks it had better not be in- 
dulged; but in this he ceases to be simply a day dreamer. 
Daydreaming, by itself, is an example of what is called 
“autistic thinking,” which means thinking which does not 
care about the real world. Autistic thinking gratifies some 
desire and that is enough for it. It does not submit to criti- 
cism from other persons nor from the individual himself, nor 
does it seek to square itself with reality. It is distinctly 
“wishful thinking.” 

Autistic thinking, indulged in by every imaginative person 
in moments of relaxation, is carried to an absurd extreme by 
some types of insane individuals. One type withdraws so 
completely from reality as to be inaccessible in conversation, 
unresponsive to anything that happens, entirely immersed in 
inner imaginings. Others, while living in the world about 
them, transform it into a make-believe world by attaching 
meanings to things and persons to suit themselves. This in- 
stitution, in which the subject is confined, is his royal palace, 
the doctors are his officials, the nurses his wives, “thousands 
of them, the most beautiful women in creation.” Or the 
delusion may take the line of the suffering hero, the subject 
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imagining himself a great man shut up in this place by the 
machinations of his enemies; the doctors are spies and enemy 
agents, and the nurses also act suspiciously; his food is poi- 
soned, and he is kept in a weak and helpless condition, all out 
of fear of him. It is impossible to argue the patient out of 
his delusions by pointing out to him how clearly they con- 
flict with reality; he evades the evidence by some counter- 
argument, no matter how flimsy, and sticks to his dream or 
make-believe. 

Autistic thinking is contrasted with realistic thinking, 
which seeks to check with real facts; it may be contrasted 
also with socialized thinking, which submits to the criticism 
of other people; and it may even be contrasted with self- 
criticized thinking, in which the individual scrutinizes what 
he has imagined, to see whether it is on the whole satisfac- 
tory to himself, or whether it simply gratifies a momentary 
impulse running counter to more permanent desires. 

INVENTION AND CRITICISM 

“Criticism”— the word has been used repeatedly, and it is 
time it gave an account of itself. One desire gets criticized 
by running afoul of another desire, one idea by conflicting 
with another idea. We concoct a fine joke to play on our 
friend; but then the thought comes to us that he may not 
take it kindly; we don’t want to break with our friend, and 
so we regretfully throw our promising invention on the scrap 
heap. That is self-criticism, the balancing off of one impulse 
by another. Self-criticism is obnoxious to the natural man, 
who prefers to follow out each desire till it reaches its goal; 
but he learns self-criticism in the hard school of experience. 
For plenty of criticism is directed at the individual from 
without. 

Criticism assails him from the world of objective things, 
as soon as he tries to carry out what he has imagined. Often 
his invention will not work, his plan does not succeed, and 
he must cast it away and think up a new one. At this point 
the “weak brother” gives up trying, 'and takes refuge in 
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autistic thinking, but the stronger individual accepts the 
challenge of reality. He sees that an invention is not satis- 
factory unless it will work, and sets about learning what will 
work and what will not, so accumulating observations that 
later enable him to criticize his own ideas, before trying them 
out on real things. 

Criticism assails the individual from the world of people, 
who, from the day he first begins to tell his childish imagin- 
ing, are quite free with their objections. Humiliated by this 
critical reception of his ideas, he resolves to keep them to 
himself for the future, and seeks refuge in autistic thinking; 
or, more forcefully, he exerts himself to find some idea that 
will command the approval of other people. If he can take 
rebuffs good-naturedly, he soon finds social criticism a great 
help, and two heads better than one in planning any inven- 
tion. He accumulates knowledge of what will pass muster 
when presented to other people, and thus again learns self- 
criticism. 

Self-criticism is helped by such rules as to “think twice,” 
to “sleep on it before deciding,” to “drop the matter for a 
time and come back to it and see whether it still looks the 
same.” When you are all warmed up over an idea, its re- 
cency value gives it such an advantage over opposing ideas 
that they have no chance, for the moment, of making them- 
selves felt in the line of criticism. 

The great psychologist, and great writer, William James, 
once made a remark that threw some light on his mode of 
writing. In the evening, he said, after warming up to his 
subject, he would write on and on till he had exhausted the 
lead he was following, and lay the paper aside with the feel- 
ing, “Good! Good! That’s good.” The next morning, he 
added, it might not seem good at all. This calls to mind the 
old advice to writers about its being “better to compose with 
fury and correct with phlegm than to compose with phlegm 
and correct with fury.” The phlegmatic critical attitude 
interferes with the enthusiastic inventive activity. Give in- 
vention free rein for the time being, and come around with 
criticism later. 
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Some overcautious and too self-critical persons, even 
though fertile in ideas, never accomplish much in the way 
of invention because they cannot let themselves go. Criti- 
cism is always at their elbow suggesting doubts and alterna- 
tives and preventing progress in the creative activity, instead 
of biding its time and coming in to inspect the completed 
result. For a similar reason, much of the best inventive 
work-writing, for example, or painting— is done in prolonged 
periods of intense activity, which allow time for invention to 
get warmed to its task, when it takes the bit in its teeth and 
dashes off at a furious speed, leaving criticism to trail along 
behind. 

Invention in the service of art or of economic and social 
needs is controlled imagination, realistic, socialized, subjected 
to criticism. It cannot afford to be autistic, but must meet 
objective or social standards. Mechanical inventions must 
work when translated into matter-of-fact wood and iron, 
and must also pass the social test of utility. Social inventions 
of the order of institutions, laws, political platforms and slo- 
gans, plans of campaign, must work in the sense of bringing 
the desired response from the public. Social imagination of 
the very important sort suggested by the proverbs, “Seeing 
ourselves as others see us,” or “Putting ourselves in the other 
fellow’s place”— for it is only by imagination that we can 
thus get outside of our own experience and assume another 
point of view-must square with the real sentiments of other 
people. 

THE ENJOYMENT OF IMAGINATIVE ART 

It requires imagination to enjoy art as well as to produce 
it. The novelist describes a character and you, the reader, 
respond by putting together the items in the description so 
as to conceive of a character you have never met. The 
painter groups his figures before you, but you must get the 
point of the picture for yourself. The musical composer 
provides a sequence of notes, but you must get the pattern 
of the passage for yourself, and if he has introduced a novel 
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effect, it may not be easy to find any beauty in it on the first 
hearing. 

Art, from the consumer’s side, is play. It is play of the 
imagination, with the materials conveniently presented by the 
artist. Now, as art is intended to appeal to a consumer (or 
enjoyer), the question as to sources of satisfaction in the 
enjoyment of art is fundamental in the whole psychology of 
art, production as well as consumption. 

Motivation of novel-reading. We have the same questions 
to ask regarding the enjoyment of a novel as regarding a day- 
dream. Novel-reading is daydreaming with the materials 
provided by the author, and gratifies the same motives. A 
novel to be really popular must have a genuine hero or 
heroine— someone with whom the reader can identify him- 
self. Novels in which the hero or heroine is a person of 
high rank, or wins rank or wealth in the course of the story, 
make an obvious appeal to the mastery motive. The humble 
reader is tickled in his own self-esteem by identifying him- 
self with the highborn or noble or beautiful character in the 
story. The escape motive is relied upon to furnish the excite- 
ment of the many novels which bring the hero into danger 
or difficulty and finally rescue him, much to the reader’s 
relief. Love stories appeal, of course, to the sex impulse, 
humorous stories to laughter, and mystery stories to curiosity. 
Cynical stories, showing the “pillars of society” in an ignoble 
light, appeal to the self-assertive impulse of the reader, who 
is led to apply their teaching to certain pretentious people 
and set them down a peg, to his own relative advancement. 
But here again, as in discussing sports and daydreams, we 
have to insist that interests of a more objective kind also are 
gratified by a good work of fiction. A story that runs its 
logical course to a tragic end is interesting as a good piece of 
workmanship, and as an insight into the world. We cannot 
heartily identify ourselves with Hamlet or Othello, yet we 
should be sorry to have those figures erased from our memo- 
ries; they mean something, they epitomize world facts that 
compel our attention. 
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The appeal of art is partly emotional. A great work of 
art, the Apollo Belvedere or the Sistine Madonna, when you 
suddenly come upon it in walking through a gallery, may 
move you almost to tears. Beautiful music, and not neces- 
sarily sad music either, has the same effect. M^hy this par- 
ticular emotion should be aroused is an enigma. “Crying 
because you are so happy” is similar but itself rather inex- 
plicable. In many other cases, the emotional appeal of art is 
easily analyzed. 

Art makes also an intellectual appeal. Many great works 
of art require mental effort in order to appreciate them. You 
must be wide-awake to follow a play of Shakespeare; you 
must puzzle out the meaning of a group painting before fully 
enjoying it; and music may be too “classical” to grasp and 
follow easily. Unless the artist has made a great mistake, 
this mental activity which he demands from his public must 
contribute to the satisfaction they derive from his works. If 
his appeal were simply to their emotions, any intellectual 
labor would be a disturbing element. The intellectual ap- 
peal is partly to objective interests in the thing presented, 
partly to interest in the artist’s workmanship, and partly to 
the mastery motive, the zest for overcoming obstacles and 
solving problems. 

Perhaps we do not often think of a fine painting or piece 
of music as a problem set us for solution, but it is that, and 
owes part of its appeal to its being a problem. If the problem 
presented is too difficult for us, the work of art is dry; if too 
easy, it is tame. 

The mastery motive may be as important in the enjoyment 
of art as it seemed to be in play and in dreaming. It comes 
in twice: once in the joy of solving the problems presented 
by the work of art, and again in identification with the fine 
characters portrayed. 

Empathy in art enjoyment. At first thought, some forms 
of art seem incapable of making the just-mentioned double 
appeal to the mastery motive. Architecture can certainly 
present problems for the beholder to solve, but how can the 
beholder possibly identify himself with a tower or arch? If, 
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however, we remember the “empathy” that we spoke of 
under the head of play, we see that the beholder may project 
himself into the object, unintentionally of course, and thus 
perhaps get satisfaction of his mastery impulse. 

Look at a pillar (Fig. 108), for example. If the pillar is too 
massive for the load supported, it gives you the unsatisfactory 
impression of doing something absurdly small. If it is too 
slender for the load that seems to rest upon it, you get the 
feeling of strain and insecurity; but if it is rightly propor- 
tioned, you get the feeling of a worthy task successfully ac- 
complished. The pillar, according to the empathy theory, 
pleases you by arousing and gratifying your mastery impulse; 
and many other architectural effects can be interpreted in the 
same way. 

Empathy can perhaps explain the appeal of the big in art 
and nature. In spite of all the warnings put forth against 
thinking of mere bigness as great or fine, we must admit that 
size makes a strong appeal to something in human nature. 
Big trees, lofty cliffs, grand canyons, gigantic waterfalls, 
huge banks of clouds, the illimitable expanse of the sea, dem- 
onstrate cogently the appeal of the big. Perhaps the big is 
not necessarily grand, but the grand or sublime must be big 
or somehow suggest bigness. The question is, then, what it 
is in us that responds to this appeal. 

Perhaps a submissive attitude is aroused. This great moun- 
tain, so far outclassing me, affords me the joy of willing sub- 
mission. The escape motive may come in along with sub- 
missiveness— at the first sight of the mountain a thrill of fear 
passes over me, but I soon realize that the mountain will not 
hurt me in spite of its awe-inspiring vastness; so that my emo- 
tion is blended of the thrill of fear, the relief of escape and 
the humble joy of submission. That is one analysis of the 
esthetic effect of bigness. 

Empathy suggests a very different analysis. According to 
this, projecting myself into the mountain, identifying myself 
with it, I experience the sensation of how it feels to be a 
mountain. It feels big-I feel big. My mastery impulse is 
gratified. To decide between these tvvo opposing interpre- 
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tations ought to be possible from the behavior or introspec- 
tion of a person in the presence of some big object. If he 
feels insignificant and humble and bows reverently before the 
object, we may conclude that a submissive attitude is aroused; 
but if the sight of the grand object makes him feel strong 
and fine, if he throws out his chest and a gleam comes into 
his eye, everything looks like the mastery motive. Quite 
possibly, the effect varies with the person and the occasion. 

Beauty and ugliness can be seen in the very simplest ob- 
jects, too. You would scarcely suppose that a mere rectangle 
could produce any esthetic effect; yet it is found that some 
rectangles are preferred to others, and that the popular choice 
falls along near the proportion known to art theorists as the 
“golden section,” the width being about 62 percent of the 
length. Again, however much you may like symmetry, you 
can scarcely suppose it makes much difference exactly where 
a horizontal line is cut by a short cross line; yet nearly every- 
one on being put to the test selects the middle as the best 
point. Though the causes of these preferences are not surely 
known, we may hazard the conjecture that they are radically 
different in the two cases. Symmetry probably appeals to 
us, directly or indirectly, because we ourselves are symmet- 
rical. We are symmetrical from side to side and we like a 
cathedral to be so, not insisting that it be symmetrical from 
front to back. On the other hand we are much slimmer than 
the golden section, and our preference here must have a less 
personal, more objective basis. Probably the golden section 
rectangle appears typical for a rectangle, slim enough to be 
a successful rectangle without being extreme. There is a 
suggestion here of two ways of perceiving objects; either in 
relation to ourselves, or in relation to other objects— either 
egocentrically or objectively (p. 553). There is no reason to 
assume that all esthetic interest springs from the internal 
needs of the organism. It may spring as well from the indi- 
viduaFs interest in the objective world. 

We may think of art as a great system or collection of 
inventions that owes its existence to its appeal to human na- 
ture, and that has found ways, as its history has progressed, 
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of making its appeal more and more varied. Art is a type 
in these respects of many social enterprises, such as sport, 
amusement, and even politics and industry. Each of these is 
a collection of inventions that persists because it appeals to a 
variety of human impulses. 

THE PSYCHOLOGY OF INVENTIVE PRODUCTION 

To the consumer, art is play, but to the producer it is 
work, in the sense that it is directed toward definite ends and 
has to stand criticism. What is true of the producer of art 
works is true also of other inventors, and we may as well 
consider all sorts of controlled imagination together. 

In spite of the element of control that is present in pro- 
ductive invention, the really gifted inventor makes play of 
his work. He does not always have his eyes fixed on the 
financial goal, nor on the appeal of his inventions to the 
public. It is astonishing to read in the lives of inventors (/j) 
what a lot of comparatively useless contrivances they busied 
themselves with, apparently from the pure joy of inventing. 
One prolific writer said that he “never worked in his life, 
only played.” The inventor Likes to manipulate his materials, 
and this playfulness has something to do with his orig inali ty, 
by helping to keep him out of the rut. 

That “necessity is the mother of invention” is only half 
of the truth; it points to the importance of a directive tend- 
ency, but fails to show how the inventor manages to leave 
the beaten path and really invent. Necessity, or some desire, 
puts a question, without which the inventor would not be 
likely to find the answer; but he needs some flexibility or 
playfulness, just because his job is that of seeing things in a 
new light. We must allow him to toy with his materials a 
bit, and even to be a bit “temperamental,” and not expect him 
to grind out works of art or other inventions as columns of 
figures are added. 

When inventive geniuses have been requested to indicate 
their method, they have been able to give only vague hints. 
How does the musical composer, for example, free him self 
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of all the familiar pieces and bring the notes into a fresh 
arrangement? All that he can say is usually that he had an 
“inspiration”^ the new air simply came to him. Now, of 
course, the air did not really come to him from outside; he 
made it himself, it was his reaction, but it was a quick, free 
reaction, of which he could observe little introspectively. 

Framework and filling. Imagination is sometimes said to 
consist in putting together materials from different sources, 
but this is only half of the story. Thinking of a man and 
also of a horse is not imagining a centaur; there is a long jump 
from the mere juxtaposition of the materials to the meaning- 
ful whole. Typically the meaningful whole is present, in an 
embryonic state, before all of the materials are assembled, 
and the materials are sought because they are needed for 
filling out the existing whole. A framework is invented and 
data are assembled to fit into the framework. The plot of 
the story is outlined before the various incidents are worked 
out. 

We must not make this scheme of the inventive process 
too hard and fast. The framework itself may grow and be 
modified by the parts that are fitted into it. Two stories may 
have the same plot in bare outline but differ considerably 
because of the differing incidents and characters that are 
woven in. “Fitting parts into a pre-existing framework,” 
then, is not quite so adequate a formula for the inventive 
process as the phrase which we used before to describe the 
development of the organism (p. 211 ): “the interaction of 
parts” within a pre-existing whole. 

The framework of an invention is akin to the hypothesis 
which serves the scientific investigator in his search for sig- 
nificant facts, and the inventor as well as the scientist may 
need to try several “hunches” before he finds one that will 
work. 

Stages in creative thought In the absence of any exact 
knowledge of the process by which great discoveries and 
inventions are achieved, there is considerable interest in a 
suggestion made by several writers who have given much 
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thought to the matter (i2, ij). They divide the whole 
process into four stages, as follows: 

1. Preparation. The problem is examined on all sides, and 
material is brought together, but a solution cannot be found. 

2. Incubation. No serious attention is given to the prob- 
lem during this interval. 

3. Illu min ation— a flash, a “click,” an “Aha! experience.” 

4. Verification or elaboration. 

According to the testimony of many inventors (13), the 
stage of preparation may be long drawn out and include sev- 
eral steps. First, a need or problem is observed and analyzed, 
then all available information is assembled from memory and 
from reading-assembled and thoroughly digested— and at- 
tempts at a solution are made, criticized and rejected. All 
this labor, though necessary, is only preliminary to the birth 
of the new idea which comes without warning on awaking 
from a good sleep, or while daydreaming, attending a con- 
cert or taking a bath— in circumstances that vary from one 
inventor to another, but not, as they agree, during the anxious 
search for the new idea. 

What can be taking place during the incubation period? 
No work is consciously being done on the problem, and yet 
after this interval the solution occurs in a flash. It has been 
inferred that unconscious work has been going on; but this 
conclusion is far from sure, for the same possibility is present 
here as in the case of the forgotten name (p. 350). In the 
preparatory period the necessary data have been assembled 
along with much irrelevant material which is an interference 
as long as it possesses “recency value.” When this recency 
value has evaporated with the lapse of time, and when the 
individual makes a fresh attack, the whole matter is clear. 
This theory is at least as probable as the theory of subcon- 
scious work. 

The four-stage scheme is a little too neat to apply truly to 
all instances of creative thinking. Certainly the process 
always starts with preparation and ends with verification or 
elaboration, but incubation and illumination may overlap, 
insight being obtained gradually or step by step (p. 531). 
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Some problems, of course, are solved in a single period of 
continuous thought, though with the usual back-and-forth, 
trial and error pattern of exploration. Regarding illumina- 
tion, it is not true that the whole solution comes in a flash. 
What comes instantaneously is a promising lead which grips 
the inventor and holds him to an immediate follow-up of the 
most intense kind. This period of absorbed thought may last 
many minutes at least (//). 

During incubation the problem is not always entirely out 
of mind. It is hkely to come up from time to time and to 
get a little thought but without the emergence of any prom- 
ising lead. Such is the testimony of pictorial artists and of 
lyric poets who have been personally interviewed ($, w). 
Statements like these are typical: 

I often carry an idea around for several weeks before I make 
a picture. I got ideas last summer to do now. The ideas recur 
from time to time while I am occupied w’ith other things. 

I have an idea for a poem in the back of my mind for a long 
time, sometimes a week or two. I don’t think constantly about 
it, but it keeps coming back. 

The process by wTich Coleridge created the Ancient 
Mariner has been made the subject of intensive research (7), 
and something resembling these four stages can be recog- 
nized. An omnivorous reader with a retentive memory, 
Coleridge had taken special interest in narratives of sea voy- 
ages. His plans at the time contemplated much more ambi- 
tious poetical works than the Mariner or than anything he 
ever produced. But while awaiting the development of 
these plans, he took a hiking tour with Wordsworth and the 
two between them hit upon the simple framework of the 
Mariner story, which Coleridge then filled in, drawing upon 
his previous accumulation of sea images. 

The social factor in invention. To what extent does the 
process of invention occur within the individual inventor, 
and to what extent is it a social process in which the inventor 
participates? Under present-day conditions of industry, in- 
ventors are often brought together in large research organi- 
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zations and produce by teamwork. So much is demanded in 
the way of scientific background no less than of material 
resources that the lone worker is at a disadvantage, though 
many inventive individuals are lone workers by preference. 
But even the lone worker does not work entirely alone. He 
has his books and journals in which the work of his prede- 
cessors and contemporaries is brought before him. The 
problems which he would like to solve have grown out of 
preceding work and out of the needs of the social group. 
The rewards of fame and fortune which may spur him on 
are social rewards. In his lonely workshop or studio he is 
really participating in group activity. Given a common 
background and the same problems pressing for solution it is 
not strange that two or more individuals should arrive at the 
same invention or discovery independently and almost simul- 
taneously, as has happened again and again in a large way, 
and as happens all the time in a smaller way. Photography 
was invented twice in 1839, the telegraph three times in 1837, 
the telephone twice in 1876, the phonograph twice in 1877. 
Such coincidences could not occur so often if the social fac- 
tor in invention were not important (S). If the social factor 
were everything, however, coincident inventions would be 
the rule. All investigators working on the same problem at 
the same time would be bound to produce the same result. 
Clearly the part of the whole inventive process that occurs 
within the individual is crucial. Clearly, too, there are large 
individual differences in ability to appropriate the available 
data, to create the ideal framework and to fit the selected 
data into the framework. 

Schools of art. The history of any art reveals the social 
factor very clearly. Creative artists are commonly found in 
schools or movements. Each school has a fundamental idea 
which it exploits, and the members of the school are charac- 
terized by loyalty to that idea. In the early days of Wag- 
nerian opera one scarcely thought it decent to enjoy both 
Wagner and the Italians. It was like trying to be a revolu- 
tionary and a conservative alike. With the passage of time 
the antagonism has died down and both forms of opera are 
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enjoyed by the same musie-lovers and considered worthy 
forms of art. This calming of the waters was due largely 
no doubt to the fact that Wagner had no great successors 
to develop his idea and carry it further. If loyalty, esprit de 
corps and similar social factors were the whole story of pro- 
ductive schools, each artist would be content to go on imi- 
tating the master, instead of striving each to make his own 
originality count. Each strives, within the general frame- 


Fig. 109.— The Gothic window in earlier and later stages of its develop- 
ment, 

work of the school idea, to produce something new. The 
result is, either to push the idea to an extreme, or to work it 
out into ever more complicated forms. In either case the 
school reaches its limit and gives way to some new school 
with a new framework to be filled out and elaborated. Thus 
the Gothic architecture, after developing through a period of 
several hundred years from simple to more and more elabo- 
rate forms, gave way suddenly to the Renaissance style; and 
thus polyphonic music after reaching its climax in Bach gave 
way to the symphonic music which is still dominant. 

Schools of psychology. The case is about the same with 
the schools which are prominent today in our science. The 
psychoanalytic school, of which mention has been made, is 
concerned primarily with the individual’s difficulties of ad- 
justment to life, and is exploiting the idea of repressed wishes 
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and conflict of motives. Behaviorism as a school is exploit- 
ing the idea of objective data. It limits its observations to 
the visible actions of the individual in the environment and 
hopes thus to bring psychology more closely into line with 
biology, chemistry and physics. It declines to take the indi- 
vidual’s self-observation or his feelings and experiences as 
furnishing anything deserving of scientific study. The school 
of Gestalt psychology or configurationism is exploiting an 
idea which may be conveyed by the word pattern, a word 
which has been much used in our discussions. This school 
holds that the individual’s process of learning, of perceiving, 
of thinking, of acting, is always a working from the whole 
to the parts and not a building of parts together to make a 
whole. The purposivist school emphasizes the importance of 
striving and goal-seeking, and the personalist group insists 
that the individual must always be seen as a whole. All these 
guiding ideas, and others as well, have been found profitable. 
The active members of any school are animated largely by 
motives of personal loyalty to one another and of rivalry to- 
ward other schools. These social (rather than scientific) 
motives lead them to push their own ideas to the limit and 
to belittle the ideas of other schools, but there is no reason 
why the outsider should not find value for himself in the 
work of all the schools {4, 6, i8). 

MANAGEMENT OF THINKING AND INVENTION 

This problem could be envisaged either as the problem of 
society or as the problem of each individual who aspires to 
do any original thinking or inventing. Since individuals 
differ considerably in their creative abilities, it is to the ad- 
vantage of society to discover the most capable individuals 
and to get as much as possible out of them. They should 
have opportunity and they should have the stimulus of re- 
sponsibility. But let us ask what the individual can do for 
himself in the way of management for creative thought. 

Something can be learned from our discussion of the 
“stages” of creative thought. In order to do effective rea- 
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soning or imagining the individuah needs a good general 
background, or stock of principles applicable to the field to 
be cultivated, and a thorough acquaintance with each par- 
ticular problem that he hopes to solve. He must have the 
data of the problem at his finger tips-or, more literally in 
his memory traces-so that they will be recalled instantly 
when he needs them. As part of his preparation, too he 
should have a try at solving the problem before laying it 
aside. Possibly he can reach a satisfactory solution at once. 
But if not, the part of wisdom is to drop the problem for the 
time and not worry about it any longer. It will recur to his 
mind at intervals and on some one of these occasions it may 
reveal a promising lead. Then the part of wisdom is to drop 
everything else and allow no interruptions till the lead is 
explored. Finally, anyone who undertakes a large-scale in- 
vention or work of art finds by bitter experience that the 
stage of elaboration lasts a long time, involves much hard 
work and demands the co-operation of critics and fellow 
inventors. 

Obstacles to clear thought and fertile imagination. As far 
as straight thinking is concerned, the most obvious obstacle 
is emotional bias, iknyone’s thinking on broad social and 
economic problems is likely to be warped by his own per- 
sonal interests as he sees them. Wishful thinking is likely to 
occur on any topic that touches the thinker’s hopes or fears, 
and his conclusion will often be wide of the mark. But how 
can wishful thinking be avoided.? How can emotional bias 
possibly be excluded from one’s thinking? It is necessary to 
arouse a contrary motive, like anticipation of the conse- 
quences of false reasoning. At a fork in the road where a 
wrong decision will result in wandering far from the destina- 
tion, two fellow travelers might get into a dispute and so de- 
velop for the moment opposite emotional biases. But if they 
think ahead to the consequences of a wrong decision, they 
will probably agree to end their debate and approach the 
problem calmly. There is such a thing, too, as forming a 
habit of logical thinking and of being willing to entertain 
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any hypothesis, no matter how objectionable it may seem, 
long enough to think out its implications. 

Fixed assumptions, whether due to emotional bias or to 
hrst impressions, often block the thinker’s progress. They 
prevent him from seeing even quite obvious leads. It is they, 
more than anything else, that prevent him from solving his 
problem at once and make it necessary to drop the matter 
till he can look at the problem afresh. A good rule is to take 
time out for questioning your assumptions and formulating 
alternative possibilities. 

Egocentric concepts, as opposed to those that are objective, 
are a great handicap, whether the problem is concerned with 
people or things. Egocentrically, we see a person only in his 
relations to us; objectively, we consider his own desires and 
his relations with other people, and have a much better basis 
for judging what he will do in a given situation. Egocentri- 
cally, we know a thing only as it has affected our personal 
interests; objectively, we know the thing in its cause-effect 
relations with other things and can judge how it will behave 
in a novel situation. Other people are much more interes ting 
than oneself alone; and though the world of things may not 
be more interesting than the world of people, it is more in- 
teresting than one’s own single personality and private con- 
cerns. The objective view is in the long run both more 
interesting and more practical. 

The magic of words, with their ambiguity and misleading 
atmosphere, is a source of foggy thinking and often a means 
employed for befogging thought on controversial matters. 
A neat phrase or slogan will prevent many people from 
seeing the facts as they could and would if left to them- 
selves {i6). 

Thinking power. Is it possible to offer any suggestions for 
increasing one’s power of reasoning or of imagination? In 
a general way, what is needed in either case is a combination 
of freedom and control. Without freedom one stays in the 
rut and reaches no new insight or invention, but without 
control one wanders around and gets nowhere. 

A practical question is whether the ability to reason or 
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invent responds to training and whether it can be transferred 
from a course in mathematics, for instance, and applied in a 
very different field. The answer is partly negative. Rea- 
soning consists in seeing implications and therefore depends 
on acquaintance with the field in which the implications are 
to be seen. No amount of mathematical reasoning will guar- 
antee ability to reason well in law. One must have a foun- 
dation of legal knowledge. On the positive side, courses in 
mathematics enable some students to get over their natural 
distaste for intense concentrated thinking. They find it is 
not necessarily fatal and may even grow to like it. They 
learn the importance of viewing a problem from different 
angles, and the necessity at crucial moments of keeping a 
certain combination of data clearly and steadily before them 
until they see the implications. In other subjects as well it is 
possible for the student to build up an adjustment for intense 
mental activity and to discover certain principles of good 
management that work well in his case— and then to carry 
over some of this adjustment and some of these principles into 
his life work. 

Summary of the chapter. The beginnings of imagination 
are seen in the child’s play, especially in his make-believe and 
story-telling. The motivation of play goes back in part to 
the primary needs and unlearned motives but in large measure 
it grows out of the play situation. The mastery motive is ac- 
tive in many forms of play and also in daydreaming. Dreams 
of the night are often wish-fulfilling but they consist largely 
in free play of imagination. In contrast to autistic and wish- 
ful thinking, controlled imagination undertakes to meet ex- 
ternal criticism and to produce something that will prove of 
value; yet, for all the control, the inventor needs to preserve 
something like the free imagination of play. A work of art 
may appeal to various human motives; it always sets a prob- 
lem and demands imaginative activity on the enj oyer’s part. 
An inventor, poet, artist or scientific thinker, after intensive 
preparation for a given piece of work, often has to drop the 
matter and let it “incubate” till some fortunate moment 
brings illumination. This experience of numerous creative 
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thinkers contains some suggestions for those who would 
follow in their footsteps. 
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Gkapter XVIII 


Personal -Applications 


H aving gained a comprehensive though rather hasty 
view of the field of psychology, the reader may well 
pause a moment before closing the book and ask how his 
psychological knowledge can serve him in meeting his per- 
sonal problems. Quite a number of practical hints have 
emerged already from the consideration of the different 
topics— hints on judging and improving personality, on effi- 
cient management of learning and remembering, on motiva- 
tion and morale, on training in observation, on conditions 
favoring clear thinking and fertile imagination. Instead of as- 
sembling and reviewing these various suggestions we may 
raise the more general question, how the psychological point 
of view confers any advantage in managing one’s life as a 
whole. After the numerous details have faded from mem- 
ory, will there still remain a saner, more discerning outlook 
on life.^ It seems quite possible. The reader has been look- 
ing at life from the psychologist’s standpoint, and this point 
of view will remain with him to some extent. It is at least 
one good point of view from which to see oneself as well 
as other people. 

The psychological point of view. The psychologist tries to 
observe people’s behavior calmly and objectively. He tries 
to take this attitude toward his own desires and accomplish- 
ments, but expects more enlightenment on the whole from a 
study of other people, pardy because he can be more objec- 
tive in viewing them and partly to avoid overloading his psy- 
chology with his own peculiarities. That individuals differ 
is constantly borne in upon him- He likes to compare one 

597 



598 PERSONAL APPLICATIONS 

individual with another. But if every person were absolutely 
unique, little could be learned from the comparison and there 
would be no science of psychology. 

Individuals, while differing in every way, are after all fun- 
damentally alike. They differ in degree rather than in kind. 
They meet similar problems and their resources for handling 
their problems are basically the same. It is really a great 
advantage to the individual who is having a hard struggle 
with some problem to know that other people are having the 
same difficulties. The psychological adviser, from his knowl- 
edge of many people, can often reassure the individual by 
showing him that he is not so peculiar as he imagines. 

The best way to “see ourselves as others see us” is prob- 
ably to see ourselves as we see others. What impression do 
we get of another person when he behaves as we do in a 
given situation.? Suppose I am inclined to be shy in com- 
pany, my tendency being to watch the others rather than put 
myself forward. Now do I know anyone else who behaves 
in the same way, and how do I interpret his behavior? Try- 
ing to look at myself from this angle will lead to a better un- 
derstanding both of myself and of the other person. 

From the psychological point of view, the human being is 
a “social animal.” He is a biological organism dealing with 
an environment tliat is largely social. There is some danger 
here of taking a one-sided view. When we become greatly 
interested in social behavior we are apt to think that man’s 
being a biological organism is of little consequence, the im- 
portant human fact being his membership in a group of 
people. When he talks he is of course using his vocal organs, 
but the important fact is that he is informing, or questioning, 
or commanding, or imploring some other person. Well and 
good-but the state of Iris digestion, of his glands, and of his 
organism in general may make the difference between effec- 
tive and ineffective communication with his fellows. The 
ideal person is a healthy animal participating intelligently 
and wholeheartedly in the best activities the environment has 
to offer. 

Continuity of life, from before birth up through the de- 
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velopmental period and on through maturity, is another fact 
that the psychologist does not overlook. The young adult is 
apt to feel, “I was only a kid a few years ago. I’m alto- 
gether different now.” But it is neither possible nor desir- 
able for him to throw away his childhood. He has to build 
on the foundation already laid down. He can drop certain 
forms of behavior, he can “reform,” he can engage in new 
lines of activity and develop his interests and abilities in new 
directions, but the core of his personality remains the same. 
He himself, as he is from his past, is a powerful factor in 
what he shall become. 

From the psychological point of view all behavior and con- 
scious experience are effects that have their causes. This 
fundamental article in the psychologist’s creed seems trite 
enough— for every event must have its cause— but the every- 
day view is really quite different. “I just happened to think 
of something,” we say, or “I just happen to dislike that per- 
son,” as if such psychological events had no causes. When 
a person’s behavior is objectionable to us, we speak as if he 
were perverse and that were the end of the matter. The psy- 
chologist asks after the causes of the perversity— the motives, 
the training, the background in the individual’s heredity and 
environment. The psychologist cannot always unravel the 
tangle of causes, but his creed implies a tolerant and hopeful 
attitude. So far as he can discover the laws of human nature, 
he has hope of helping the individual and eventually of bet- 
tering the developmental conditions of life so that human 
behavior can be stepped up to a higher level. 

ADJUSTMENT AND MALADJUSTMENT 

If an individual is participating intelligently and whole- 
heartedly in what is going on in his environment, we have 
no hesitation in calling him well adjusted. , If his participa- 
tion, while wholehearted enough, is not intelligent, his ad- 
justment lacks something on the side of observation and 
knowledge. If he is taking part intelligently enough but not 
happily, his adjustment lacks something on the side of emo- 
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tion and interest. Sometimes the thing to do is to get out of 
that environment into another more suited to one’s intelli- 
gence and interests, but often the best solution lies in readjust- 
ing the individual. 

But how is it possible, according to our general conception 
of set or adjustment, for any maladjustment to arise? Is not 
the individual set for the situation, after he has explored it, 
and is he not set for a goal? Yes, but we have never claimed 
infallibility for him. In exploring a new situation, his obser- 
vations may be superficial. Too little analysis, too much 
assimilation of the new to the old may occur. For one reason 
or another the situation is misunderstood and bungled. Or, 
the individual sees the facts clearly enough but has no liking 
for the part he is expected to play. Or again, he is torn by 
a conflict of desires. He wants to do all that is expected of 
him, but finds it impossible to please everybody. He may 
feel very badly about it, and have a disturbing sense of guilt 
over what he is doing or failing to do. 

A special course in abnormal psychology, rather than a 
few pages here, would be required for opening up the large 
subject of the neuroses and psychoses with their manifold 
manifestations. Some persons are beset with fears and anxie- 
ties which they themselves admit are foolish but which they 
cannot overcome. Some persons are haunted by strange 
ideas which they cannot shake off. Some have an unac- 
countable lack of energy and self-confidence. Some have 
physical symptoms like loss of appetite and apparent loss of 
muscular power or of sensation. So far we have “neurotic” 
symptoms. Still more serious are the psychoses or insanities, 
showing as extreme excitement or depression, or as with- 
drawal from the environment to such an extent as to be in- 
capable of effective contacts with other people, or as ter- 
rible suspicion coupled with an overweening assertion of 
superiority. 

The causes of these abnormal conditions are by no means 
clear. Quite possibly, the body chemistry is involved. The 
belief of many psychiatrists, with regard to the neuroses at 
least, is that they are forms of maladjustment different in 
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degree rather than in kind from the minor maladjustments of 
which everyone has some small share, maladjustments due 
largely to bias and conflict of motives. 

Psychiatrists have devoted a great deal of thought to the 
problem of how these neuroses originate, and have formu- 
lated a number of theories contradicting one another except 
on the point that the neuroses are due to conflict of motives 
or to frustration of desires. To evaluate these theories would 
obviously be too great a task for us here. Just a little may 
be said. It may be remembered that we classified the primi- 
tive motives, or most of them, under the head of three de- 
mands of the individual: the demands for security, for 
pleasure, and for achievement. According to Freud’s theory 
maladjustments result from frustration of the demand for 
pleasure, or as he put it to frustration of the more childish 
forms of sex desire which he believed to be present quite ac- 
tively even in the young child. Speaking more broadly we 
may say that the young child finds sources of pleasure in 
nursing, in his processes of elimination, and in cuddling and 
other loving behavior of the mother. In being weaned, in 
having to restrain his processes of elimination, and in being 
deprived of some of the devotion of the mother, he finds his 
desire for unlimited pleasure blocked and is thrown into a 
conflict situation which contains, according to Freud, the 
germs of all life’s future maladjustments. 

Adler (/) set up a different theory. The child’s funda- 
mental desire is conceived to be a demand for superiority and 
for overcoming the inferiority inherent in his status as a little 
child. His demand for superiority is subject to continual 
frustration and makes it difficult for him to adopt the give- 
and-take of a socialized human being. Unless the socializing 
process is tactfully managed by the parents, the child devises 
for himself a peculiar “style of life” which gives him some 
sense of superiority though it is unsuited for real achieve- 
ment. According to Adler, then, maladjustment arises from 
frustration of the individual’s demand for achievement. 

Others of the general psychoanalytic group (p. 395) lay 
most stress on the demand for security. There are many 
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ways of making the little child feel insecure. He is weak 
and helpless if left to himself. He is perhaps warned too 
much against the common dangers of life. If his mother 
takes a brief vacation from home duties, he is apt to feel 
deserted. If he is scolded, he feels deprived of affection and, 
momentarily at least, cast adrift in a hostile world. The child 
does not always outgrow this feeling of insecurity, and it 
may be accentuated in the adult struggle for existence and 
social recognition. 

Without undertaking the almost hopeless task of deciding 
between these theories as explanations of the neuroses, we 
may at least admit that every one of them has pointed out 
certain difficulties in the way of an easy adjustment to life’s 
conditions. As we advance from infancy toward maturity, 
pleasures of the more childish sort must be relinquished, in- 
creased responsibility and decreased protection must be ac- 
cepted as a matter of course, and higher and higher stand- 
ards of achievement must be met. Every such change costs 
effort, calls for readjustment and opens the door to malad- 
justment. 

Ways of helping maladjusted individuals. A child’s malad- 
justments are handled quite directly, though not always suc- 
cessfully. A counselor from outside the home (or school- 
room) secures the child’s confidence, and enlists his co- 
operation in an effort to see what the trouble is, what the 
conflicting demands are that have not been properly ad- 
justed. If the problem arises in the home, or leads back into 
the home, as most problems of young children do, the 
co-operation of the parents must be secured, and often their 
behavior toward the child needs to be changed. The gen- 
eral plan is to lead the parties to see the situation clearly and 
to work out a solution in the light of the facts. “Facing the 
facts” is the main principle (p. 190). 

The maladjustments of an adult cannot be handled so di- 
rectly, because their sources may lie far back in the indi- 
vidual’s experience and may have been forgotten. An irra- 
tional fear often dates back to childhood. If old memories 
can be revived (p. 351),, so that the original facts can now be 
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faced squarely, the individual may throw olf the childish fear 
and regain his self-confidence. But there is no sure cure for 
all cases. Strange as it may seem, the individual may cling 
to his fear or other maladjustment, in spite of its incon- 
venience, because it has come to mean something for his per- 
sonality. He feels lost without it. 

Anyone who is poorly adjusted to a life situation may find 
a useful suggestion in the proverb that “two heads are better 
than one.” What he needs is not advice altogether. He 
needs the chance to use his own head in explaining the 
problem to an understanding friend, and if the friend does 
not understand the whole difficulty instantly, so much the 
better. The person who is in difficulty will understand it 
better himself after making it plain to his friend. Silent 
brooding over a troublesome personal matter is almost sure to 
give a distorted view. Minor maladjustments usually clear 
up in a confidential talk with a friend, without calling on the 
professional counselor. More difficult problems, however, do 
require the assistance of the expert. “Giving advice” is not 
exactly what the counselor does, for he is careful to leave the 
individual a large share in solving his own problem and plan- 
ning his own further course of action. The counselor, from 
his experience with similar problems, can see the ins and outs 
of the present problem better than anyone who is new to this 
type of difficulty. The counselor sees the situation objec- 
tively while the individual personally concerned is likely to 
be biased and emotional. When the emotional disturbance 
cuts deeply into the personality and upsets the individual’s life 
with nameless fears and fixed ideas, the expert with experi- 
ence in this type of cases is the psychiatrist. 

The various methods of treating the neuroses may be ex- 
amined with quite a modest purpose. We cannot attempt 
to decide which of the various rival methods is the best or 
only true method, but we may obtain a little information on 
ways in which maladjustment can be overcome. 

There are two main steps in psychotherapy, as the treat- 
ment of maladjustments is called. ' The fiist step is to find the 
source of the trouble and to get the individual to face the 
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facts. The second step is to induce him to advance hopefully 
toward full health and well-adjusted living. There are sev- 
eral methods of psychotherapy. 

Suggestion and hypnosis. A “sugpstion,” in the sense here 
intended, is an idea or plan of action adopted by the indi- 
vidual without calling it in question. 

One person is more suggestible than another, and the same 
person is more suggestible at certain times, or in certain states, 
than otherwise. The most suggestible state is hypnosis, a 
passive and sleeplike state that is nevertheless attentive and 
concentrated. The hypnotized subject, it appears, is awake 
simply to what the hypnotizer suggests, and inaccessible to 
other stimuli. His field of activity is narrowed down almost 
to a point ( 5 ). 

Hypnosis may be deep or shallow. Comparatively few 
persons can be deeply hypnotized, but many can be put into 
a mild state of suggestibility. Where the waking person is 
alert, suspicious and assertive, the hypnotized subject is pas- 
sive and submissive. The subject’s co-operation is necessary, 
as a rule, for inducing any hypnotic state. 

The means of inducing hypnosis are many and varied, but 
they all consist in gently wafting aside all extraneous 
thoughts and interests, and getting the subject into a quiet, 
receptive state with all his attention focused on the operator. 

With the subject in this state, the operator’s suggestions 
are accepted with less resistance than in the waking state. In 
deep hypnosis, gross illusions and hallucinations can be 
produced. The operator hands the subject a bottle of am- 
monia, assuring him it is the perfume of roses, and the sub- 
ject takes a deep whiff with every sign of enjoyment. 

In mild hypnosis, these very striking phenomena are not 
obtained, but suggestions of curative value may be accepted 
with useful results. Hypnosis is employed in both the main 
steps of psychotherapy: to revive a forgotten memory which 
reveals the origin of the trouble, and to fill the subject with 
the idea that the old trouble is of no consequence and that 
he is going to be well. 

A young woman who was subject to serious hysterical at- 
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racks was able under hypnosis to remember how they had 
originated. While watching a lire she had been terrified to 
see children jumping out of the windows. She was induced 
to remember also that these children had been caught in the 
firemen’s net and saved from harm. So the memory was re- 
lieved of most of its terror, and the suggestion was then given 
that this experience would not trouble her any more. This 
treatment was successful in putting a stop to the hysterical 
attacks. While removing a distressing symptom, however, 
suggestion may fail to reach an underlying maladjustment, 
and for that reason many psychotherapists regard hypnotism 
as of little value. They believe that the subject must do more 
than accept suggestions and that he must take an active part 
in working out a good adjustment to his life problems. 

Psychomalysis. In the strict sense, psychoanalysis is 
Freud’s theory and practice and does not include any of the 
similar theories and methods that have been developed by his 
successors. In Freud’s view the only Avay to treat a neurotic 
individual is to get back to the origin of the trouble in child- 
hood. Instead of hypnotizing the patient, Freud had him 
recline and relax and become as uncritical as possible while 
letting thoughts and memories come by “free association.” 
The association or recall process was controlled to this ex- 
tent, that the patient must not let his mind wander to triviali- 
ties but should be looking for memories of personal signifi- 
cance. Freud usually asked the patient first to relate a dream 
of the previous night, and then the dream was “analyzed” by 
free association. Taking each item in the dream as a starting 
point, the patient let his mind play freely about that item so 
as to find what it suggested in the way of personally signifi- 
cant material. In this way, often after many visits, memo- 
ries of childhood came up, revealing such attitudes as desire 
for the mother and opposition to the father, in a male patient. 
By dwelling long on these memory fragments, the patient 
came to revive some of the emotional attitude of childhood. 
The child’s attitude toward the father— an attitude partly of 
love and dependence, partly of resentment and rebellion 
against authority— on being revived, attached itself to the 
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psychoanalyst as the most available present substitute for the 
father. When this “transference” had been secured, the next 
stage of the treatment consisted in re-education of the pa- 
tient. Under the guidance of the psychoanalyst he practiced 
for many weeks in handling the difficulties of his present life, 
being gradually weaned from his childish dependence on the 
psychoanalyst and becoming more and more capable of man- 
aging his own affairs. 

Psychoanalytic treatment takes a long time and should not 
be begun unless the patient is prepared to see it through to 
the finish, for if dropped in mid-course it leaves the patient 
worse off than before. It should not be undertaken except 
by one whose difficulties in life are quite serious. It is not 
regarded, even by the psychoanalysts, as providing a cure” 
in the usual medical sense, but it does enable many much- 
disturbed persons to “carry on” better than they could be- 
fore the treatment. 

What interests us here, in regard to psychoanalysis, is the 
benefit obtained from getting back to the source of a diffi- 
culty. An attitude that disturbs a person’s life may have 
arisen in some situation of childhood which has little impor- 
tance from the adult’s point of view. Once he sees and 
“feels in his bones” that this attitude is a mere carry-over 
from childhood, he can treat it lightly. An adult’s terrible 
fear of running water disappeared when it was traced back 
to a childhood experience of terror combined with guilt. 
Even without being able to trace back all of our irrational 
fears and antipathies to specific events, we can rest assured 
that they arose by some kind of “conditioning” and that 
they have no real importance for our adult lives. 

Freud has many partial followers who owe much to his 
psychological approach to the problems of neurosis, and to 
his emphasis on conflict of motives and on the “unconscious” 
or unanalyzed character of many motives, but who do not 
accept the whole of his complicated theory nor follow his 
methods in detail, Adler had considerable success, at least 
with young persons suffering from minor maladjustments, by 
use of much simpler and quicker methods. In a few inter- 
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views he could discern the subject’s “style of life,” adopted 
in early childhood and adhered to throughout life. He led 
the subject to see his “style” and to adopt useful ways of 
reaching his goal instead of the inefficient and troublesome 
ways carried along from childhood (/). 

Other partial followers of Freud believe that less depends 
on going back to childhood and finding the infantile origin 
of the maladjustment than on tracing out its consequences in 
the adult’s present ways of handling his problems. The neu- 
rotic person not only suffers from his maladjustment but he 
uses it; it is his way of getting something he cherishes. To 
take a simple example: the person who has a headache when- 
ever a desirable group activity is in prospect puts other 
people out as well as himself and thus achieves a measure of 
dominance— or he may have a sense of social insecurity that 
makes him dread a large party. The ramifications of these 
motives are often very surprising (7). 

Still other practitioners are more akin to the “faith healers” 
who dispense with any scientific background and still have 
some success. There is even some psychological justification 
for “letting the dead past bury its dead” and facing confi- 
dently toward the future. Many scientific practitioners 
agree that the battle is half won when the patient fully be- 
lieves he is going to be cured. Where his goal has been that 
of an invalid, it is now health and a normal social life. Even 
though this attitude is not a cure-all, it is an asset. 

PERSONAL PROBLEMS 

Aside from the obviously important matter of general 
health most personal problems are concerned with one’s rela- 
tions to one’s fellows— “fellows” including parents, friends 
and associates, wife or husband and children. 

“How to get along with one’s fellows” is the basic prob- 
lem-how to live the life of a socialized human being, and 
enjoy it. The infant encounters this problem; if he finds a 
good solution he makes life relatively easy for his later self. 
If he doesn’t get beyond the purely selfish attitude of using 
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other people as tools for ministering to his own pleasure, he 
becomes a social problem more than a social being. It 
would be too much to expect the child, or anyone for that 
matter, to go to the other extreme and adopt an entirely un- 
selfish, altruistic attitude, seeking only to be of service to 
other people. Nor is such an attitude socially desirable. It 
is undesirable in the child’s mother because it spoils the child. 
Give-and-take, participation, is the only genuinely social 
principle. 

A social being is one who takes part in group activity. He 
likes being a member of a team. Now good teamwork is 
neither selfish nor altruistic for the individual members. 
Each member is not working for himself, nor is he working 
to serve his fellow-members. He is working for the team 
as a whole. He has not left behind such individualistic mo- 
tives as the desire to dominate, but he adopts the team as his 
larger self. He boasts of the achievements of the team rather 
than of his individual prowess. Man’s capacity for engaging 
in teamwork is perhaps the most hopeful sign for the future 
of the race. It does create problems, indeed, for the rivalry 
between groups— nations especially— may become exceedingly 
fierce and destructive. But in many spheres, such as sport, 
science and art, experience shows that it is possible for group 
rivalry to have results that are mainly constructive rather 
than destructive. Problems of social psychology emerge here 
which lie beyond the scope of this book. 

Our question is whether the ideal of teamwork can be 
applied in such small but important groups as a pair of chums 
. or a married couple. It is easy to see that no such group 
can be a success if each member is simply using the other as 
a means of getting pleasure— or security or achievement— for 
himself. In many such pairs, married couples especially, a 
certain amount of disturbing rivalry develops, each member 
seeking “unconsciously” to dominate the other. A young 
man and woman on first being attracted to each other delight 
to find themselves alike in all possible respects, but as time 
goes on they tend to assert their own individualities, as is 
quite natural. A knowledge of the psychology of motiva- 
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tion should enable each member to tolerate, or better to 
welcome, some self-assertion on the other’s part. There are 
some sly, though very polite, ways of dominating that are 
rather hard to bear. The husband’s superior attitude may 
manifest itself in always treating his wife’s remarks and sug- 
gestions as unimportant, or as always needing some correc- 
tion or improvement from him. The wife may never allow 
her husband to have the last word. Both husband and wife 
may lower themselves to become rivals for a child’s affection. 
We might suppose that wedded bliss would be poisoned 
mostly by a lack of satisfactory sexual relations, as is indeed 
sometimes the case from various causes, including ignorance 
of what to expect in married life; but unhappiness results 
more often from conflicting tendencies to dominate. There 
is no doubt that happy sex activity, not excessive in amount, 
keeps the warmth alive; but mutual respect and admiration 
need also to be kept alive. Everyone can stand a little praise 
now and then, though some people seem to think it very 
dangerous for their best friends; never expressing apprecia- 
tion, they confine their comments to imperfections noted in 
their friends. Life with such people, exemplary though they 
may be in other respects, sooner or later loses its zest , 

One difficulty with the married couple as a team is the 
lack, sometimes, of any goal for which they are working as 
a team. If they run a farm or business together or have a 
family to bring up, they have a goal; but many young cou- 
ples seem to have no goal in sight better than “keeping up 
with the Joneses.” For the best teamwork a goal is certainly 
necessary, and it is hard to suggest any goal for many mar- 
ried couples. If they recognize the need, however, their 
ingenuity will often find a way. 

In the absence of “trial marriage” which is scarcely prac- 
ticable, some valuable practice for meeting the social prob- 
lems of marriage can be obtained from friendships. One can 
practice the arts of presenting one’s own views tactfully, of 
combating another’s view without giving offense, of engag- 
ing in debate without losing one’s temper. The main thing 
is to have, and show, some respect for the other fellow’s 


610 PERSONAL APPLICATIONS 

opinion while still making sure that the truth as one sees it 
gets a hearing (j, 8 ). 

Vocation and avocation. The years spent in education, 
while pleasant at the time, should also prepare for life; and 
when we think of life we should think of play as well as 
work. In fact an education may prepare for play more 
directly than it does for any specific line of work. Take 
reading, for example. If we have learned to read easily and 
well, and if our education has given us a start in reading 
along some interesting line, our resources for enjoyment are 
greatly enriched. Why not consider this possibility in the 
selection of college courses? It might be worth considering 
in the selection of a “major,” for one needs to get into a sub- 
ject some little distance in order to follow it up easily as one 
would wish to do in leisure time. Sports and other extracur- 
ricular activities are also worthy of consideration as a prepa- 
ration for life. A hobby lying wholly outside the field of 
college activities may be worth keeping up for use later. Or 
one’s later recreation may be found in social activities such 
as clubs, politics or community life. The play life cannot 
be rigidly planned in advance, and yet some planning is pos- 
sible in view of one’s probable lifework. 

So far as planning is possible, vocation and recreation may 
well be considered together, and the recreation may be 
chosen to compensate for the limitations of the vocation. If 
the vocation is going to be sedentary, some form of muscular 
outdoor recreation should be in prospect. If the vocation is 
likely to be a routine affair calling for submissiveness rather 
than mastery and achievement, recreation may be made to 
afford an outlet for these blocked motives. 

When it comes to the choice of a vocation, the problem 
is so broad and complicated that a thoroughly rational solu- 
tion would seem almost impossible. The United States 
Census lists about 25,000 different occupations, and many of 
these, like the learned professions, include a great variety of 
particular occupations. Think of the medical profession, for 
example! 

Suppose a young man or woman should wish to dis 
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cover which one of all these occupations was most suited to 
his interests and capacity. Probably the logical first step 
would be to go to a vocational counselor and have an ap- 
praisal made of his present abilities and interests. His intelli- 
gence score or his score in more special abilities might 
quickly rule out a large number of occupations, some as de- 
manding too much intellectual energy, some as demanding 
too little. Still there would be a large number of alternatives 
to choose from. An “interest blank” would throw some light 
on the problem, for it is found that successful men or women 
in one occupation have different interests, not entirely voca- 
tional interests, from those in some other occupations. The 
interests of engineers, physicians and journalists differ con- 
siderably. Though college freshmen are likely to change 
their interests somewhat within the next few years, some 
freshmen would find from the interest blank that their 
present interests, at least, were quite out of line with those 
common in the occupation to which they are now inchned. 
Some would find their interests closely in line with an occu- 
pation they had never considered. So the interests as well 
as the tested abilities will narrow down the list of alterna- 
tives, and the counselor may help to narrow it down still 
more, though he will seldom take the responsibility of mak- 
ing a definite positive recommendation. The individual 
should eventually choose for himself. 

T his matter of choosing a vocation may well be in the 
back of the student’s mind for years. One phase of educa- 
tion, formal or informal, should consist in exploring the 
world’s work and learning something about the actual opera- 
tions and responsibilities demanded of individuals in a num- 
ber of occupations. Looking at an occupation from the out- 
side, one usually gets only the vaguest impression of what 
the workers in that line actually do. A young man thought 
he would like to be a civil engineer. Tests showed him to 
have only moderate intelligence and very little mathematical 
abihty. He was then asked what there was about civil engi- 
neering that appealed to him, and he answered that it was 
attractive because it was outdoor work; When told of the 


612 PERSONAL APPLICATIONS 

ofE’ce work and the mathematics, he decided that was not at 
all what he wanted. Landscape gardening was suggested, 
and he agreed that it was more in the line of his interests. 

A survey of occupations should of course include a study 
of the labor market, actual and prospective. Now that a 
larger and larger proportion of young people are continuing 
their education up through high school and college, there is 
a tendency for a great surplus of candidates to aim at the 
occupations associated with higher education, while the 
professions themselves are fighting against becoming over- 
crowded. If we believe it desirable for a large share of the 
population to have a college education, we must accept the 
corollary that many college graduates will find their work 
outside of the recognized professions. We shall have edu- 
cated carpenters and department store saleswomen. Why 
not? We must ignore tradition and recognize that the dig- 
nity of an occupation depends on the personal worth of its 
personnel ( 2 , 6). 

In saying farewell to the patient reader, the author ven- 
tures to express the hope that this book will be merely an 
introduction to reading and thought on the subject of psy- 
chology. Something was said at the beginning of the chapter 
about this book’s being “comprehensive.” It is so in a way, 
since it has touched on the main topics, but in many instances 
its touch has been feather-light. Imagine all the interesting 
material that lies beneath those light touches on animal be- 
havior, child development, abnormal psychology! The study 
of individual differences, with its tests, statistics and correla- 
tional analysis, is one of the active branches. Experimental 
psychology is penetrating more and more deeply into the 
processes that we have considered, learning, thinking, obser- 
vation and emotion. Physiological psychology is making 
progress in discovering the organism’s mechanisms for carry- 
ing out these processes. Social psychology is obviously a 
very broad and fertUe field, extending as it does from the 
child’s first personal contacts to the social behavior of the 
adult, and from the behavior of small friendly groups to the 
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activities of large masses and organized groups of men in 
their political and economic enterprises. And then we have 
the applications of psychology which are varied and increas- 
ingly important— applications to clinical practice, to educa- 
tion, to business and industry, to law and criminology. Each 
of these applications demands specific research and runs out 
into many branches. 

Psychology is still a young science; its achievements can- 
not compare with those of older sciences like physics, chem- 
istry and biology; but it is in a flourishing state and there is 
no reason, in all logic, why this science and its applications 
to human engineering should not be more and more signifi- 
cant for human welfare as the years and decades go by. This 
is not a plea to all students who feel an interest in psy- 
chology, urging them to make it their lifework; it is a cor- 
dial invitation, however, to pursue the subject further as cir- 
cumstances permit. 
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These questions are designed to assist the student in understanding the 
text and in putting together material from different parts of the text. ^ 
One good general exercise consists in working out a logical outline of 
each chapter. 

CHAPTER I. The Aim and Method of Psychology 

1. “What I hope to get out of psychology.” State what seem to be the 
values to be expected from this study. 

2. Why cannot a hypothesis be absolutely proved? What good is it 
then? 

3. Some people think it is terrible for the psychologist to experiment 
on human beings, making them his “guinea pigs.” What do you think? 

4. How does the use of a large number of subjects in a psychological 
experiment tend to hold certain factors constant and so bring out the 
effect of the independent variable? 

5. Why is it often necessary for E to conceal from O the purpose of 
a psychological experiment? 

6. How would you conduct a developmental study of the change of 
interests in adolescence? 

7. What kinds of psychological knowledge can be obtained by use of 
the case history method? 

8. What is meant by saying that O’s conscious experience is part of 
the process of nature? 

9. An experiment: Compare the time it takes you to add a column of 
8 two-place numbers with the time required to add a similar list of 
numbers placed in a horizontal row. Note which arrangement was more 
agreeable. Now show which of your data are introspective and which 
are behavior data. 

10. Analyze the experiments on aviation sickness so as to show the 
factors held constant, the independent and the dependent variables in 
each case. 

CHAPTER 11 . The Individual in His Environment 

X. Show that a nation interacts with the world outside much as O 
interacts with W. 

2, Take some simple instance of “dealing with the environment” and 
trace out the series of events in the individual and in the environment. 

3. Bring out the psychological difference between (a) being “forced” 

^Additional questions and other material for study purposes are to be 
found in G. Milton Smkh% W orkbook in Psychology, Rev, Ed,, N, Y., 
Holt, 1940. 
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QUESTIONS AND EXERCISES 

to do something, and (b) being forcibly prevented from doing something. 

4. Give a concrete instance of the practical value of preparatory set, 
and also of continuing set. 

5. Take the word “River” as a starting point and let your thoughts 
wander freely for a minute. Review and note down the series of 
thoughts and ask how each was associated with the one that called it up. 

6. Of ail the experiments described in this chapter, v'hich ones use 
introspection and which use objective obser\'ation.^ 

7. You enter a novel situation, adjust yourself to it and do something 
with it. Give a concrete example. 

8. Flow long does it take you to read 5 pages of an interesting story 
(along in the middle of the story) What is your reading rate, approxi- 
mately, in words per minute.^ 

9. How did the use of “matched groups” enable an experimenter (p. 49) 
to hold certain factors constant and so bring out the effect of dis- 
traction, his independent variable.^ 

10. Go over a few pages of current advertising material, and note what 
devices are used to attract and hold attention. 

CHAPTER III. Individual Differences in Ability 

1. Mention some capacities which you have not developed very far and 
probably may never develop. 

2. "What is meant by testing a “fair sample” of the population.^ 

3. Draw diagrams illustrating normal, skew, and bimodal distribution. 

4. What is the psychological objection to labeling people as either at- 
tractive or unattractive.^^ Discuss. 

5. Do we find more positive or more negative correlation between abili- 
ties, and what is the inference? 

6. Can a “reliable” test have only low “validity”? 

7. If we should find a low positive correlation between athletic and 
scholastic achievement, what could we infer? 

8. Explain, with examples, the distinction, between specific abilities and 
group abilities or factors. 

9. What is really meant by “verbal ability”? 

10. Survey of one’s own imagery. Try to call up the images mentioned 
below, and rate each image on the following scale; 

5. . . . image clear ^ bright, realistic 
2. . , . image o?ily ?noderately bright atzd realistic 
/. . . . image almost devoid of sensory quality 
0. . . . no sensory image even when the object is remembered 
Call up the visual appearance of: a sunflower, automobile head lights, 
a large dog, your own signature 

Call up the sound of: a church bell, a dog barking, a siren whistle, paper 
tearing 

Cali up the feel of: velvet, a lump of ice, lifting a heavy weight, riding 
in an automobile 

Cali up the odor of: coffee, camphor, apple, onion 
Compare your average rating for each of the four classes. 
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CHAPTER IV. Intelligence 

1. What is meant by an operational definition of intelligence? By a 
correlational definition? 

2. Why should a lo-point rise in an individuars IQ n<3t be taken very 
seriously, if no more is known about him? 

3. Why is the sampling of the intelligence of Scottish children (p. 129) 
regarded as especially fair? 

4. Discuss the advantages and disadvantages of a city environment as 
a means of stimulating intellectual development. 

5. Is it sensible for a mother to coach her child before he is due to 
take an intelligence test? 

6. Compute the IQ of the following children: 

A. Chronological Age, 4 yrs., 8 mos.; iMental Age, 5 yrs., 6 mos. 

B. Chronological Age, 7 yrs., 9 mos.; Mental Age, 5 }ts., 6 mos. 

C. Chronological Age, 10 yrs., 10 mos.; Mental Age 14 yrs., o mos. 

7. If a child gets an MA of 7 years and 4 months when his CA is just 
6 years, what will be his MA at the age of 12 years, provided his IQ re- 
mains constant? 

8. How can public provision for the feebleminded diminish the number 
of feebleminded criminals? 

9. Give at least two reasons wdiy it is more hazardous to predict aca- 
demic success in college from the results of an intelligence test, than it 
is in the elementary school. 

10. Discuss this topic: false and exaggerated conceptions and valua- 
tions of the IQ. 

CHAPTER V. Personality 

1. Can you show that a beautiful face is likely to affect the owmer’s 
personality? 

2. Why is it important to lay your own feelings aside while attempting 
to understand another person? 

3. What personality traits are desirable or undesirable in one who 
would be an interviewer? 

4. What suggestions do you find in this chapter (or elsewhere) that 
may be helpful in the everyday judging of personality? 

5. If you should place a child alone in a room wdth toys and picture 
books, and w^atch him through a one-way screen, what personality 
traits might he reveal? 

6. Summarize the difficulties in the way of obtaining a good measure 
of personality. 

7. Illustrate the difference between self-consistency and trait generality 
by examples from sports and athletics. 

8. Make up a list of 10 questions to use in locating the individual along 
the dimension of ascendence-submission, or along some other dimension of 
personality, 

9. Rate a large number of your acquaintances in some one trait. Use 
a separate line (graphic rating scale) for each individual, and then assemble 
all the ratings on a single line so as to show the distribution of your rat- 
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ings. What kind of distribution do you get, and does it suggest any 
criticism of your ratings? 

lo. Using a profile diagram like that on p. 162, rate one person in several 
traits, and ask someone who knows this same person to rate him in the 
same traits. Flow well do the two (independently produced) profiles of 
the same person agree with each other? 

CHAPTER VI. Physiological and Social Factors in Personality 

1. What 'would you regard as the most probable factors in producing a 
cheerful disposition? 

2. What is the objection to such expressions as “thyroid personality”? 

3. Which of the endocrine glands seem to have most to do with the 
emotions? 

4. Show how the principle of resistance to the environment shows up 
in the development of the individual’s personality. 

5. Show that there are various forms of competitive behavior. 

6. In the case of some one of your acquaintances, consider what dif- 
ferent personal roles he plays. 

7. What are the promising procedures for increasing an individual’s 
self-confidence? 

8 . What is meant by “endocrine balance”? 

9. How much importance do you attach to the neighborhood and the 
play group, as compared with the home situation, in the development of 
personality? 

10. Analyze Mark Twain’s case history so as to bring out the continuity 
in his development. 

CHAPTER VII. Heredity and Environment—De\t:lopment 

1. From your knowledge of family life, discuss the statement that the 
same home is not the same environment to all the children in the home, 

2. Explain and discuss the statement that the individual makes or selects 
his own environment, to a large extent, in accordance with his heredity. 

3. Discuss the statement: If we know the IQ of both parents we know 
the child’s heredity so far as concerns his intelligence. 

4. Why do identical twins teach us more about environment than about 
heredity? 

5. What is the cause of maturation? 

6. What makes it difficult to reach a sure answer to the question whether 
the child really learns to walk? 

7. State in words what is shown by the figure on p. 226. 

8. Judging from your own experience, how much increase in intelli- 
gence occurs during the adolescent period? 

9. In what respects are men and women of 50 superior to those of 20? 

10. Is it safe for a democracy to act on the assumption that good en- 
vironment is enough to insure good intelligence and personality? 

CHAPTER VIIL The Nervous System 

I. How does the synaptic type of connection in the nen^e centers make 
it possible for the individual to act in many different ways? 
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2 . Is the time occupied by a “simple reaction” to sound (p. 30) mostly 

required for the nerve impulse to traverse the sensory and motor nerves? 
(Consider the length of those nerves and the speed of nerve conduction.) 

3. What is the difference between a strong and a weak contraction of 
a muscle? 

4. Is the gray matter more important than the white? 

5. Summarize the evidence in favor of the motor area (or of the visual 
area) . 

6. Of what use is the callosum? 

7. What functions are tentatively assigned to the two large association 
areas? 


8. If someone told you that the brain “acts as a whole,” what would 
you say to set him straight? 

9. Why is it difficult to demonstrate the effects of mental activity on 
brain structure? 

10. Where would you expect the brain or nerve injury to be in each 
of the following cases? 

(a) Blindness of the left half of the normal field of view 

(b) Blindness of the right eye 

(c) Inability to recognize seen objects 

(d) Inability to identify objects on handling them 

(e) Inability to recognize familiar spoken words 

(f) Inability to move the left hand 

CHAPTER IX. Learning 

1. List the experiments on animal learning, with a brief statement of what 
each proves. 

2. Give an example of a “higher unit” in talking, in playing the piano 
or some other instrument, and in driving an automobile. 

3. Is the extinction of a conditioned response the same as a forgetting of 
that response? 

4. Why do we see no trial and error in the process of establishing a 
conditioned response? 

5. Discuss the question whether foresight always depends on previous 
hindsight. 

6. What facts suggest the reality of true motor learning? 

7. Show that reward and punishment may be important factors in the 
child’s learning of the social code, or in the adult’s acquisition of social 

poise.V"'' ■ ■ ■ ■ ■ 

8. What causes keep the learner on a plateau, and what causes enable 
him to rise to a higher level? 

9. In what ways do the study habits and methods of the expert differ 
from those of an average student? 

10. A practice experiment. Take several pages of uniform printed matter 
and mark it off into sections of 15 lines. Take your time for marking 
every word in the first section that contains the letters it and t. The two 
letters need not be adjacent but both must be present somewdiere in the 
same word. Having recorded your time for the first section, do the same 
thing with the next section and so on for 12 sections. What were you 
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able to observe, introspectively', of your method of work and of the 
changes with practice? From the recorded times, plot the learning curve. 

CHAPTER X. Memory 

1. How can anything once learned ever be forgotten? 

2. Show how individual differences in ability to memorize a paragraph 
may be due to past experience. 

3. How docs recall play a part in free and controlled association (p. 33)? 

4. Point out some resemblances between the process of learning a maze 
and the process of memorizing a paragraph. 

5. Discuss the advantages and disadvantages of cramming. 

6. What is your personal reaction to the question of whole vs. part 
learning? 

7. Try the plan of going over a lesson once before retiring at night and 
reviewing it the next morning. What advantages or disadvantages do you 
see in this arrangement? 

8. Are recall and recognition essentially the same process? 

9. How can memory be used in improving one’s personality? 

10. What is your earliest childhood memory, and how do you know it 
is a true memory? 

CHAPTER XL Motivation 

1. Which of the unlearned motives tend to restrict or inhibit activity? 

2. Using anger as an example, bring out the distinction between stimulus, 
motive and incentive. 

3. Take some interest of your own and try to trace it to its sources. 

4. Discuss the question whether all motives are derived from a few un- 
learned motives. 

5. Show that a person who does not care to dominate other people may 
yet have some masterfulness or self-assertion in his attitude and behavior. 

6. On a graphic rating scale (p. 146) rate several individuals for the 
strength of their demands for security, pleasure and achievement. 

7. If a person has an unreasonable antipathy to another person, how 
would you attempt to get him to adopt a more favorable attitude? 

8. How would you analyze or explain the sentiment of patriotism? Or 
of college loyalty? 

9. Discuss the statement: ^‘It is the individual that must be satisfied, 
rather than any specified one of his tendencies.” 

10. Comment on this piece of advice: “To get action from yourself, find 
worthy competitors.” 

CHAPTER XII. Feeling and Emotion 

1. Why should a brisk walk dissipate an emotional state? WTat other 
indirect means can be used to control or eliminate an emotion? 

2. What is the difference, if any, between an emotion and a desire, as 
emotion is finally described in this chapter? 

3. The author speaks of fatigue and drowsiness as emotions. Is he 
justified in doing so? 
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4. Rate the annoyances (pp, 415-416) on a scale of o to loo, with 100 in- 
dicating the greatest possible degree of annoyance. 

5. Compare this statement with the James-Lange theory: “Danger is 
not recognized until the organic state of fear has been aroused.’' 

6. Do the physiological experiments cited in the chapter show that an 
organic state is not really included in the emotion, and that the set-state 
formula does not hold good? 

7. What emotions are apt to be pleasant, and what is the set or im- 
pulse in each of them? 

8. Discuss this question: Can we properly speak of one individual as 
more emotional than another, in general, or must wc specify particular 
emotions? 

9. Flow are fears acquired and overcome? 

10. Following Wundt’s three-dimensional scheme of feeling, locate each 
of the following states of feeling: 

(a) Waiting for the point of a joke 

(b) Just after the point has come out 

(c) Waiting for the dentist to pull 

(d) Just after he has pulled 

CHAPTER XIII. Observation 

1. How can we perceive the desires and intentions of other people? 

2. What groupings and shifting occur when you look steadily at the 
color-naming test blank on the Frontispiece of this book? 

3. Tabulate the factors of advantage in attention (Chapter II) and in 
grouping. 

4. What part of the cortex is presumably most directly concerned in the 
grouping of dots and the seeing of figure and ground? 

5. How does the shifting that occurs in viewing an ambiguous figure 
differ from simple shifting of attention? 

6. Show some analogy berv^'cen Weber’s law and this fact: The loss 
of a dollar means more to a poor man than to a rich man. 

7. Trial and error perception. Go about the room with eyes closed, and 
identify objects by touching them with the hands. Note any instances 
in which the first impression had to be corrected by further exploration. 

8. What is the difference between an illusion and a hallucination? 

9. Discuss the assimilation of the new to the familiar with examples from 
the figure on p. 352. 

10. Illustrate the statement that people differ in their observations be- 
cause of difference of interests. 

CHAPTER XIV. The Sense of Sight: Visual Sensation ani> Perception 

1. State briefly the function of each of the following structures: the 
cornea, the lens, the rods, the cones. 

2. What are the uses of indirect vision? 

3. Count the eye movements of a person who is reading and determine 
the number of his fixations per line of print. 

4. By using the after-image, determine the complementary color for 
several hues such as purple, orange, yellowish green. 
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5. How could the red and green used in traffic signals be slightly modi- 
fied and made distinguishable by the red-green blind individual? 

6. Hue matching. In the Frontispiece, the colors on the right side have 
the same hue (though of different saturation and brightness) as the colors 
on the left side. Match each numbered hue with a lettered hue, recording 
the pairs. 

7. What confusions would be expected in this test from a red-green 
blind individual? 

8 . What is the difference between “picture size” and “object size”? 

9. What is the difference between “picture color” and “object color”? 

10. Explain what is meant by these indicators of distance: perspective, 
aerial perspective, covering, shadows. 

CHAPTER XV. The Other Senses 

1. Show that the muscle sense is much used in getting acquainted with 
the environment. 

2. What senses can furnish information regarding the pull of gravity 
and the up-down dimension of space? 

3. List in tabular form the sensitive cells and accessory apparatus of the 
senses of sight, hearing, smell, taste, and head rotation. 

4. Afake a list of all or most of the senses, noting for each the salient 
sensations and one or two blends. 

5. In perceiving the environment, in what ways is the eye superior to 
the ear and in what ways is the ear superior? 

6 . In which senses are the stimuli chemical, and in which are they me- 
chanical in nature? 

7. Compare the sensory adaptation mentioned in this chapter with the 
“negative adaptation” mentioned in the chapter on learning. 

8. In what ways are overtones useful and important? 

9. A certain low tone has the vibration rate of 25 per second. What 
is the vibration rate of a tone 6 octaves higher? 

10. Explain what is meant by saying that the ear (with its nerve and 
brain connections) is quite a good analyzer of sounds, 

CHAPTER XVL Thinking 

1. How does reasoning differ from simpler sorts of thinking? 

2. What are some of the difficulties in reasoning? 

3. Point out the resemblances and differences between animal trial and 
error at one extreme and scientific investigation at the other. 

4. Give an example to show what is meant by “seeing the implications.” 

5. Flow can the validity of a logical conclusion be testeil? 

6. Can any conclusion be drawn from these two premises? 

Some X is Y; 

No X is 2 . 

Try to think this out verbally and then by use of diagrams. How did 
you reach a conclusion, and how sure of it are you? 

7. What emotions and desires infiuence a person toward belief or toward 
doubt of a proposition? 
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8 . Give an animistic conception of the fact that a river flows toward 
the sea, and aiso a mechanistic conception. 

9. By aid of the Index, assemble the various cases in which “set” has 
been found to be an important factor. 

IQ, Show that some intelligence test items call for reiational thinking 
(pp. 103-111). 

CHAPTER XVIL Imagination 

1. Show that make-believe can be used as an aid in serious thinking or 
inventing— “Let this stand for so-and-so.” 

2. Why do night dreams, more than day dreams, seem real at the time? 

3. How docs “recency value” interfere with recalling a name, reach- 
ing a decision, solving a problem? 

4. Can the writer who said he had “never worked but always played” 
have been telling the literal truth? 

5. Show that both imagination and criticism depend on the use of past 
experience. 

6. Wfliat personality traits are tied up with imagination? 

7. Why is it important to have a good try at solving a problem before 
laying it aside to “incubate”? 

8. Show that conscious purpose would be impossible without imagina- 
tion. 

9. When you are offended at a person you are apt to indulge in autistic 
thinking about him. Illustrate this statement. 

10. Show that invention, while it uses material from past experience, 
has also to do something like what was called “abstraction” in the pre- 
ceding chapter, 

CHAPTER XVIII. Personal Applications 

1. What is the “psychological point of view” and how far can it be 
carried over into everyday life? 

2. Discuss the difficulties of adjustment to adult life. 

3. “Face the facts” is said to be an important rule for avoiding maladjust- 
ments. How would it help? 

4. What contribution does the subject or patient make tow^ard his cure 
when treated by hypnotic suggestion and when treated by psychoanalysis? 

5. How are “transfer” and “transference” alike and different? 

6. If you wish to be a psychological counselor or to help some friend 
who is somewhat maladjusted, what guidance can you obtain from the 
methods of the psychotherapists? 

7. Discuss the question whether teamwork is a better social ideal than 
altruism. 

8. Assemble from the previous chapters the points that appeal to you as 
having most value in the management of personal life. 






ImL 


Abemethy, E. M, 244 
Ability 55, 366 
analysis 72 
and capacity 55 
correlation 67, 73 
distribution 60 
general 55, 72, 74, no 
measurement 57 
mechanical 242, 317 
numerical 74, 77 
organization 71-76 
spatial 74, 77, 241 
special 55, 73, 75, 124 
tests 76 

verbal 74, 76, 241, 315 
Abstraction 542, 555 
Abulia 404 

Accessory sense-apparatus 499, 

51? 

Achievement 189, 226, 366, 384, 
415, 601 

Acquaintance 307, 356, 374, 381, 
393 

Acromegaly 178 
Activity 3, 25, 372 
forced 27 

and growth 208, 212 
mental 3 

of newborn child 216, 217 
perseverating 347 
prenatal 215 

in progress 27, 29, 42, 47, 49 
spontaneous 27 
Activity cage 369, 372 
Adams, D* JC 325 
Adaptation 306, 310, 386 
dark 476 
negative 306, 324 
temperature sense 501 
touch 502 
visual 476 

Addison’s disease 175 
Adjustment 29, 310, 599 
Adler, A. 184, 196, 576, 596, < 
606, 613 


Adolescence 177, 188, 221, 22 
569 

, Adrenal glands 174, 427 
Adrenin 175, 427, 436 
Adrian, E. D. 289 
Advantage, factors of 
in attention 45 
in concept formation 551 
in grouping 455 
in perception 465 
After-image 15, 483 
After-lag 484, 494 
Age 

CIUTC 222, 225, 226 

mental, see Mental Age 
Agnosia 280 
Alcohol II 
Alertness 108, 225 
All-or-none law 257 
Allport, F. H. 165 
Allport, G. W. 165, 364, 566 
Alpert’A. 325 
Ambiguous figure 452 
Ames, L. B. 244 
Amnesia 347 
Anastasi, A, 95 
Anderson, O, D. 326 
Anecdotes 5 
Anger 380, 389 
organic state 427 
Animal drives 369 
Animal learning 292 
Annoyances 415 
Anthropology 240 
Anthropomorphism 293, 551 
Anticipation 310, 551 
Aphasia 279 
Appetite 430 
Apprehension span 458 
Apraxia 280 

Architecture 582, 584, 591 
Area 269 

association 278, 284 
auditory 264, 274 
motor 264, 267, 271 
olfactory 267 


626 

Area (Cont.) 
premotor 273, 280 
sensory 264, 273 
somesthetic 264, 274 
speech 279 
visual 265, 275, 288 
Aristotle’s illusion 465 
Arithmetic 34, 62-64, 74, 77, 549 
Art 387, 395, 450, 580 
appeal 582 
empathy 582 
schools 590 

Ascendance and submission 155, 189 
Assimilation 469 
Association 33, 413 
by contiguity 322, 333 
controlled 34 
fibers 277-278 
free 33, 577, 605 
by similarity 554 
Associative reaction 31 
Assumptions, fixed 532, 594 
Atmosphere effect 546, 594 
Atomistic theories 39, 40 
Atrophy from disuse 208, 212, 253, 
343. 34b 

Attention 37, 43-51, 441, 447, 449 
divided 43-44 
factors 45 
habits 46, 306 
motor adjustment 47, 424 
shifting 48 
sustained 48 

Attitudes 15 1, 313, 357, 391, 392, 606 

Authority, resistance to 186, 605 

Autistic thinking 577 

Automatic writing 352 

Autonomic nerves 175, 426 

Average 60, 6i, 87 

Aviation 6-8, n 

Avocation 6io 

Awareness 45 

Axon 254 

Baker, B. A. 596 
Baker, K, H. 53 
Balancing 219 
Banister, /f . 524 
Bard, P, 439 
Bartlett, F, C. 364 
Basilar membrane 512 
Bayley, N. 244 
Beach, F. A, 196 
Beauty 446, 585 


INDEX 

Beck, S. /. 165 
Beebe-Center, }. G. 439 
Behavior 2, 18, 20, 250, 286 
Behaviorism 592 
Bias II, 147, 470 
Bimodal distribution 64, 157 
Binaural hearing 518 
Binet, A. 100, loi, 134 
Binet-Simon tests 100, 103 
revised loi, 115, 120 
Brngharn, W. V. 165, 613 
Binocular vision 486, 489 
color mixture 487 
depth effect 486, 489 
rivalry 487 
Biography 15 
Bird, C. 244 
Birth 
order 184 
rate 243 
Black 483 

Blanchard, M, B. 134 
Blatz, W. 439 
Blend 508, 515 
Blindness 275, 519 
color 482 
night 477 
red-green 482 

Blood pressure, emotion 425 
Blood stream 170 
Book, W. F. 322, 326 
Boreas, T. 341, 364 
Brain 263 

development 286 
size 249 
stem 263-264 
Bray, C. tV, 525 
Breathing 209, 216, 261, 291 
Breed, F. S. 246 
Brickner, R, M. 289 
Brightness, visual 478 
Brilliance 478 
Brown., Warner 326 
Brown, Willmn 95 
Bryan, W, L. 320, 326 
Bulbrook, M. E, 558 
Bnrks, B. S, 244 
Bzirt, C. 134 
Biirzlaff, W. 496 
Byrns, R. 134 

Cajal, S, R, 268 
Calkins, M. W, 364 
Callosum 267, 277-278 



INDEX 


627 


Canno% W. B, 175, 196, 439 
Canon, Lloyd Morgan’s 293, 310 
Cantril, H. 165, 440 
Capacity 55, 75, 238 
Carmichael, L. 244, 440 
Carotbers, F. E. 95 
Carpenter, J, ig6 
Carr, H. A. 440 
Case history 13, 143, 193 
Cason, H. 440 
Cat 295 

Cattell, R. B. 245 
Cell 200 

Center, nerve 250, 263 
Cerebellum 263-264, 273 
Cerebrum 263 
lobes 264 
Chain reflex 302 
Character 136 
Chassell, C. F. 134 
Chein, 1. 245 
Chemique 169 
Chick 214 

Child behavior 13, 76, 182, 189, 215, 
299» 313. 354» 358, 378, 445. 55i. 

Childhood memories 341, 351, 602, 
605 

Chimpanzee 297 
Choice reaction 30 
Choroid 474 

Chromosomes 200, 231, 240 
Chronological age 112 
Ciliary muscle 474, 475 
Circulation 170, 425, 539 
Claparede, E. 558, 596 
Clemens, S. L. 193 
Clinic 14, 185 

Clinical psychology 185, 190 
Cobb, Af. F. II 
Cochlea 510-512 
Code of conduct 179, 180, 394 
Coghill, G. E. 245 
Cold spots 500 
Cole, L, E. 326 
Color 480 
blindness 482 
circle 479 

complementary 479, 480 
constancy 492 
mixing 479, 487 
object 472, 492, 493 
picture 473 
primary 481 


Color (Cont.) 

vision 477-483 
Colored hearing 356 
Combination 38, 40, 44, 216, 256, 

260, ‘262, 278, 283, 391, ' 400, 447, 
459. 530. 533. $(^0 

Comparison, indirect 541, 547 
Compensation 191, 238 
Competition 1 8 1, 187, 385, 402, 564 
Concepts 550 
analysis 554 
animistic 551, 553 
definition 554 
development 182, 551 
egocentric 553, 585, 594 
generalization 554 
mechanistic 552 
objective 553 
tentative 555 

varying concomitants 555 
Conditioned response 307, 445 
delayed 309 
differentiation 310 
extinction 308 
fear 379, 390 
generalized 310 
human 312 

likes and dislikes 390, 391, 4x3, 414 
theories 310 
Conditions 7 
control of 9, ii 
Cones 475, 476 
Confidence 190, 337 
Conflict of motives 397, 601 
Congeniality 138 

Conjugate movement of eyes 485 
Conrad, H. S, 134, 226, 245 
Conscience 186 
Consciousness 19, 45 
Consistency 94, 158 
Consolidation, learning 346 
Constancy of IQ 117 
Constant error 460 
Contrast 484 

Control 31, 33-35, 314, 404. 533 
Convergence of eyes 485, 489 
Co-ordinated movement 39, 44, 217, 

261, 263, 270, 283, 504 
Cornea 474 

Correlation 60, 67-72, 86, 140, 159, 
231,237,249 
chart 87, 421 
of intelligence 122 
measure 69, 89 
method 71 


628 


INDEX 


Cortex, adrenal 175 
cerebral 266, 268, 285 
Cor tin 175 
Cox, /. W. 364 
Crawley, S. L. 408 
Creative thought, stages 587 
Cretin 172 
Crime 132 
Criterion 71 
Criticism 578 
self 578 

Crowe, S. J, 524 
Crystal gazing 352 
Culler, E, A. 524 
Curiosity 431 
Curti, M» W. 245 
Curve 

distribution 61, 86 
of forgetting 342 
growth 222 

learning 303, 317, 320, 321 
retention 342 

Dana, C, L. 

Darwin, C. 418 
Dashiell, J. F. 165 
Data 15 
Davis, H. 525 
Daydreams 567 
Deafness 512, 516 
Decision 398 

Decline with age 224-227 
Defense mechanisms 400 
Definition, operational and correla- 
tional 102, 122 

Delayed conditioned response 309 
Delayed reaction 305 
Deliberation 398 
Delinquency 132 
Delusion 578 
Dendrites 254 
Dennis, W. 326 
Desire 409, 414 
Development 12, 198 
of activity 214, 215 
of attention 442 
of behavior 215 
of brain 286 
of concepts 182, 551 
early 199 
emotional 432 
of eye 210 
intelligence 222 
locomotion 218 
mental 223 


Development (Cont.) 
personality 221 
sequence 219, 220 
social 220 
Diabetes 17 1 

Diagram as aid in reasoning 546 
Differentiation 199, 209, 287 
of conditioned response 310 
Dimensions 
of. feeling 41 1 
of personality 139, 148 
Discrimination 304, 461-463 
Disposition 392 

Distance, third dimension 486, 48S, 
535 

Distance receptors 499 
Distraction 49, 310, 383 
Distribution 60, 240 
bimodal 64 
curve 61, 86 
intelligence 1 14 
measurement 61 
normal 64 
skew 64 
Dodge, R, 496 
Dollar d, J. 165 

Dominance 189, 19 1, 240, 3 85, 607, 
608 

Donaldso?!, H. H. 289 
Doubt 538 
Dreams 572 
fear 575 

Freud’s theory 576, 605 
motivation 574 
seeming reality 573 
stimulus 573 
wish-fulfiliing 574 
Drive 368, 374 
activity 372, 564 
animal 369 
maternal 371, 378 
measurement of 369 
modification of 389 
see also Motive 
Drowsiness 377, 430 
DuBois, E. F. 196 
Dti^, J. F. 134 
Duncker, K. 558 
Dufilap, K. 326 
Dunn, L. C. 246 

E, the experimenter 10 
Ear 510 

Ebbinghaus, H. 341, 364 
Economy, memory 334 



INDEX 



Effectors 23 , , , 

Effort II, 382, 418' 

Egocentric concept 553, 585, 594 
Eidetic image. 354 
Eiseiibergy P. ig6 

Embryo, development 199, 211, 286- 
288 

Emerson, R. W. 125 
Emotion 417-440 
breathing 423 . 

control 419 
definition 417 
and desire 409 
development 432 
expression 418 
gestures 422 
heart beat 423 
higher 432 

organic state 426, 433, 435 
scale 42 1 
theories 433 
voice 423, 424 
Empathy 565, 582 
Emulation 385 
Endocrine glands 170 
balance 178 
disorders 179 
Energy 21 
release of 369 
Environment 

dealing with 22, 36, 373, 413, 438, 
4421 473 

demands on 388 
and development 184 
and heredity 119, 128, 130, 198-247 
home 184, 190, 229 
improved 235 
and individual 20 
orphanage 230, 236 
and personality 179 
prenatal 202 
pressure 28, 133, 291 
resistance to 21, 22, 133, 180, 385 
school 230, 233, 235, 238 
social 22, 180 
Equilibrium 567 
Errors of observation 460 
Estes, S, G. 165 
Estima^s 460 
Ewert, P. H. 496 
Excitement 41 1, 423, 425, 428 
Exercise 212 
Expectancy 41 1, 428 
Experience no, 527 


Experiment 6-12, 14, 49, 189, 205, 
535 

Exploration ;35, 48, , 294, 300,' 324, 

372, 373. 389 
Exteroceptors 499 
Extinction 308 
Eye 275, 474 
development 210 

■movements '38, 40, 48, 314, 485, 

550 

Facial expression 420 
Facilitation 33, 34 
Familiarity 357, 455, 465, 469, 519, 
543 

Fatigue 377, 43a, 450 
Fear 350, 378, 429, 436 
conditioned 379, 602 
removed 390 

Feeblemindedness 98-100, 243 
Feeling 392, 410-416 
dimensions 411 
sources 413 

Feleky, A. 419, 420, 440 
Fernberger, S. W. 496 
Fertilized 199 
Fiber tracing 271 
Field 

of attention 45 
of view 37 
Figure 

ambiguous 453 
dot 451 

memory for 352 
staircase 453 
Figure and ground 448 
FilmiMoff, L N. 289 
Fisher, S. C. 558 
Flavors 506 

Fletcher, H. 516, 517, 524 
Flory, C. D, 134 
Flour ens, M. /. F. 270 
Foerster, O. 289 
Foresight 299, 396, 529 
Forgetting 341, 342, 344, 349 
Forgotten name 350 
Forlmio, G. 166 
Form board 106 
Form quality 458 
Foster children 191, 233, 236, 247 
Fovea 474, 476 
Frmz, S. L 165, 289 
Free association 33, 577, 605 
. Freeman^ ,F, M. 134, 234, 245, 246 
Frequency, in learning 323 


630 


INDEX 


Freud, 5 . 185, 576, 596, 601, 605 
Frustration 601 
Fulton, /. F. 289 
Furfey, P. H. 196 

Gall, F, J, 269, 270, 272, 281 
Gallon, F. 65, 95 
Gamble, E. A. Al. 364 
Gangs 187 

Garrett, H. E. 95, 134 

Gates, A. 1 . 365 

Generalization 310, 554 

Genes 200, 201 

Geometry 531 

Gestalt psychology 592 

Gibson, /. /. 352, 365 

Gilbert, G. M. 298, 497 

Glands 24, 170 

Goal-set 305, 396 

Golden section 585 

Gonads 176, 178, 199, 240 

Goodenough, F, L. 104, 134, 408 

Graft experiment 21 1 

Gray matter 266 

Grief 431 

Grouping 331, 454, 459 
Growth 
curve 222, 223 

through activity or use 208, 212, 
^227, 287, 338' 

Guild, S. R. 524 
Guilford, ]. P, 16$ 

Guilford, R, 5 . 165 
Guthrie, E. R. 295, 326 

Habit 323, 376 
Haldane, J. S, 

Hallucination 355, 574 
Halo effect 145, 543 
Hamilton, H, C. ‘4o8 
Hanawalt, N. G. 365 
Harrbmn, P. L. 165 
Harter, N. 320, 326 
Hartridge, H, 524 
Hartsborne, H. 165 
Harvey, W. 539 
Head movement, sense of 520 
Healy, W, 196 
Hearing 509 
binaural 518 
Hecht, S. 497 

Heidbreder, E. 165, 558, 596 
Helmholtz, H. F. F. von 497, 511, 

540. 

Hemianopsia 275 


Henmon, V. A. C. 134 
Henneman, R. H. 497 
Henning, H, 509, 524, 525 
Henry, T. R. 197 
Heredity 201 

and environment 119, 128, 130, 
198-247 

Hero, conquering or suffering 568, 
577 

Hesitancy 398 
Higher units 319 
Hilden, A, H. 326 
Hilgard, E, R. 326 
Hindsight 299, 304, 316, 529 
Hole screen 493 
HollingvDorth, H. L. 166 
Hollingvoorth, L. S. 134 
Holvoay, A. H. 471 
Holzinger, K. J. 233, 245, 246 
Home environment 184, 190, 229 
Honesty 151, 159 
Honzik, C. F/. 303, 327 
Hormone 170, 240, 378, 427 
Homey, K. 196, 408 
Horton, G. P. 295, 326 
Hoskins, R. G. 196 
Hovey, H. B. 53 
Huang, /. 558 
Hudgins, C. V, 326 
Hue 477-481 ' 
primary 481 
Hull, C:L. 613 
‘Hunches” 557, 587 
Hunger 368, 377, 429, 505 
Hunt, W. A, 

Hmiter, W, S. 326 
Husband, R. IF. 440 
Hybrids 206 

Hypnosis 164, 349, 352, 604 
Hypothalamus 427 

Hypothesis lo, 14, 535, 539, 555-557 

Ideation 318, 527, 528 
Identification 185, 581 
Idiot 98 

Illumination 493 
in thinking 587, 588 
Illusion 464 
Aristotle’s 465 
dream 573 I 

Miilier-Lyer 466 

f an 467 
'oggendorf 468 
proofreader’s 465 
size-weight 466 


INDEX 


631 



Illusion (Com.) 

Zoellner 468 
Imagery 65, 353. 
Imagination 153 
art 580 
autistic 577 


Intelligence ( Con t . ) 
development 1 1 7, 222 
distribution 1 14 
genius 124 

heredity-environment 
measure in 


controlled 561, 580 
criticism 578 
daydreams 567 
dreams 572 
framework 587 


occupation 125 
of races 129 
success in school 123 
tests 100, 120, 129 
urban and rural 128 


free 561 
play 561 

social factor 589 
stages 587 
worry 570 
Imbecile 98 

Implications in reasoning 530, 533 
Incentive 367, 389, 403 
Incubation 350, 356, 399, 540, 579, 
588, 593 
Indecision 397 
Independence 21, 221 
Individual 4, 26 
activities 2 
development 221 

diiferences 54-96, 180, 183, 198, 
204, 225, 375, 460, 477, 492, 598, 
604 

and environment 20 
Individualit)^ 162 
Inferiority feeling 394, 601 
Ingerhamy D. W, 245 
Ingle, D. /. 197 
Inhibition 33, 34, 345 
Initiative 407 
Inkblot test 153 
Insanity 577, 600 
Insects, instincts of 376 
Insecurity feeling 395, 602 
Insight 297, 299, 588 
Instinct 373, 376 
Insulin 17 1 

Integration 163, 199, 277, 321,410, 43 
areas 278 
chemical 170 
neural 250 

Intellect 97, 222, 227, 438 
Intelligence 97-135, 44 ^ 
adult if 20 
analysis 109, 133 
and brain size 249 
correlations 122, 249 
definition 97, 99, 102, no, 122, 13; 
delinquency 132 


Intelligence Quotient 112 
of adults 12 1 
constancy 117 
distribution 1 14, 1 29 
fluctuation 1 17 
significance 1 14, 1 15 
Interaction 
of parts 2 II 
with environment 20 
Interbrain 263, 265-267, 273, 427, 473 
Interest 46, 150, 188, 221, 240, 337, 
395 i 5 ^ 7 , 581, 611 
Interference 343, 350 
Interoceptors 499 
Interview 142 
Introspection 15 
Introversion-extroversion 1 56 
Invention 527, 560, 578, 586 
simultaneous 590 
IQ, Intelligence Quotient 112 
Iris 474 

Irwin, O. C. 245 

Jack, L. M. 197 
Jacobson, E. s 5 ^ 

Jaensch, E. R. 365 
James, W. 433 

James-Lange theory of emotions 

43 3 » 434 i 437 
James, W. T. 326 
Jealousy 385, 570 
Jointed stick problem 297, 528 
Jones, H. E. 134, 197, 226, 245, 408 
Jones, M. C. 408 
Joy, 431 , , 

Jung, C. G. 156, 166, 576, 596 

Rappers, C. U. A, 289 
Katz, D. 497, 525 
Katz, 5 . E. 166 
Keister, M. E. 197 
Kefauver, G. N. 134 
Kdler, F. S. 596 
Kellogg, L. A: 326 



632 


INDEX 


t . * 


Kellogg, W, N, 326 
Kirahara, H. 134 
Klineberg, O, 134, 135 
Kliiver, H, 365 
Knee jerk 259, 313 
Kohler, W. 326, 451, 471 
Krechevsky, 1 . 326 
Kuhlmami, F. 135 
Kiw, Z, F. 245 

Ladd-Franklin, C. 483, 497 
Landis, C. 166, 440 
Lange, C. 433 

Language and thought 545, 548 
Lashley, K, S, 197, 290, 326, 440 
Laughter 431, 432 
Leacock, S, B. 197 
Leahy, A. M, 245 
Learning 291-327 
animai 292 
brain 284 
complex 318 
curves 303, 317, 320, 321 
definition 292 
effort 383 
essentials 322 
human 312 
insight 297 
maze 285, 300, 
memorizing 330 
motor 324 

by observation 300, 312, 324 
place 296, 303, 316, 331 
theories 302, 310, 322 
of things 296 

trial and error 293, 300, 316 
unintentional 339 
unlearning 323 
Lehman, H. C. 197, 226, 245 
Lens of the eye 474 
Leonard, W. E, 365 
Levy, /. 613 
Liddell, H. S, 326 
Lie detector 424, 425 
Life of relation 20, 23, 413, 432, 437, 
473 

Likes and dislikes 387 
Lindquist, E. F, 95 
Lobe 

cerebral 264 
frontal 281, 286 
Localization 
cortical 269-286 
sounds 518-520 
Lockhart, jE. G. 613 


Locomotion, development 218 

Locomotor ataxia 505 

Logic 540, 543 

Lowes, J. L. 596 

Ltirie, L. A. 1^7 

Lying 182, 424, 425 

Lyo77, D. O. 365 

MA, mental age in 
Mcicfarla^ie, D. /L 326 
MacLeod, R. B, 497 
Mac'meeken, A. M. 135 
Mater, N. R. F, 558 
Make-believe 561 
Maladjustment 599 
Management 

of memory 334, 348, 356, 360 
of observation 469 
of thinking and invention 592 
Man-drawing test 104, 106 
Manipulation 381, 486, 527, 560, 561 
Mark Twain 193 
Marriage 138, 608 
Marquis, D. G, ^16 
Marquis, D. F. 326 
Martin, E, G. 290 
Martin, H. N. 251, 290 
Mass activity 217 
Mastery motive 382 
in daydreaming 568 
in dreams 575 
in novel-reading 581 
in play 564 
in work 406 

Maturation 207, 213, 214, 227 
activity 214, 218 
breathing 209 
cause 209 
and fears 380 
and learning 215, 220 
muscles 209 
nervous s}'stcm 209, 286 
Max, L. W. 558 
May, M. A, 165 
Maze 106, 301, 314 
Maze learning 300 
human 314 

McDougall, W, 166, 408 

McFarland, R. A. 19 

McGeoch, /. A. 365 I 

McGraw, M. B. 245 

Mead, M, igy, 245 

Meaning 332, 333, 336, 338, 444, 491, 

■' 523 » 549. 550. 

Meenes, M, 365 


INDEX 


633 


iMemory 328-365 
definition 328 
economy 334 
figures 351, 352 
grouping 331 
image 353, 354 
memorizing 330 
names 350, 363 
recitation 334 
repetition 331, 336 
span 330 

trace 340, 346, 361 
training 360 
whole or part 336 
Mendel^ G. 206 
Mental 

activities 3, 527, 557 
age 111-113, 224 
decline 224, 227 
deficiency 98 
development 222 
exploration 527, 528, 531 
hygiene 190 
manipulation 527 
type 64 
work 34 

Merrill, M. A. 127, 135 
Merry, G. N. 424, 440 
Metabolism 173 
basal 173 
Metazoa 498 
Method 5 

brain localization 270-271, 284 
case history 13, 143, 193 
correlational 71 
developmental 12 
experimental 6, 9-10, 72 
introspective and objective 15 
obstruction 370 
relearning or saving 341 
statistical 87 

Miles, C. C. 135, 225, 245, '246 

Miles, W. R. 225, 245 

Mirth 431 

Mitchell, B. C. 245 

Mnemonics 363 

Mode 63, 65 

Monkey 298, 305 

Monsters 206 

Moods 451 

Moore, B. F* 165 

Moore, J. E, 135 


Morgan, C, L. 293, 310, 327 
Morgan, T. H, 245 
Moron 98 
Morpiirgo, B. 246 
Mormi, M. A, 365 
Motion pictures 494 
Motivation 124, 190, 321, 366-408 
daydreams 568 
dreams 574 

knowledge of results 403 
novel -reading 51, 581 
play 401, 563 
reasoning 536 
work 401 
Motive 51, 367 
adventure 187, 564 
anger 380 

classification 381, 387 
combination 391 
conflict 397, 601 
economic 396 
escape 378, 564, 570 
exploration 372, 381 
learned 388 
manipulation 381 
mastery 382, 564, 565, 568, 575, 582 
objective 381 
rejected 399 
sex 176, 371, 377, 400 
social 381, 384 
submission 386, 683 
unconscious 393 
unlearned 373, 564 
see also Drive 
Motor area 271 
Movement, seeing 39, 40, 494 
Muenzinger, K.F. 327 
Mtihl, A. M. 365 
Miiller-Lyer illusion 466 
Multiple personality 163, 193 
Multiple stick problem 298 
Munn, N. L. 246 
Munroe, R. 613 
Murphy, G. 166, 365 
Murphy, L. B. 166, 246 
Murray, H. A. 166 
Muscle 24, 209, 212, 215, 240, 550 
thought 550 
sense 216, 504, 522 
spindle 505 
Muscular tension 383 
Music 395 » 450 > 5^41 5 ^ 3 ^ 5^^, 

Myxedema 171 ” 



INDEX 


Needs 157, 374, 377, 414 
Negative adaptation 306, 324 
Nerve 24, 250, 263 
autonomic 175, 426 
cell 253, 269 
center 250, 263 
current 257, 258 
fiber 252, 254, 271 
paths 260-263, 266-267, 272, 276 
tube 286 

Nervous system 248-290 
cellular structure 253 
luaturation 286 
Neuron 254, 269, 287 
Neurosis 187, 192, 394, 571, 600 
Newborn child 216, 217, 287, 312 
Nenjocornb^ T, M. 166 
Nenjo 7 nan, H. H. 234, 246 
Nissen, /f. 372 
Noise 50, 513 
Norm 58, III 

Nursery school 189, 220, 235, 247, 
366 

O, the organism, the subject 10 
Oberly, H. S, 471 

color 472, 492 
size 491 

Objects, response to 442, 498 
Observation 441 -471 
accuracy 403, 460 
bias 470 

learning by 294, 300, 312 
management 469 
of objects 444, 525 
scientific 469 
stimuli 444, 525 
training 470 
Obstruction box 370-372 
Odors 509 
Ogbzirn, W. F, 596 
Olfactory 
267/ 

508 

cds 374, 377, 414 
sensation 505 
state 378, 426, 429 
Organism 21, 250, 598 
Organization 218, 278 
Orphanage children 230 
Ossicles 510 
Otoliths 521 

Overcoming obstruction 50, 382, 
527, 531 


Overlearning 342, 348 
Overtones 515-518 

Page, M. L, 197 
Pacemaking 402 
Pain 412, 500, 501 
Paine, A. B, 197 
Painting 472, 488, 491 
Paired associates 332 
Pancreas 170 
Paralysis 272 
Parathyroids 174 
Parents 184, 190, 201, 602 
Participation 21, 29, 185, 598 
Paterson, D, G. 166, 613 
Patrick, C. 596 
Pattern 592 

action 311, 314, 320, 321, 324 
brain 286 
perceptual 454 

Pavlov, L P. 307, 308, 310, 312, 327, 
442, 445 

Peckhain, E. G. 327 
Peckha?}?, G. W. 327 
Perception 441, 473, 498 
accuracy 460 
esthetic 446, 585 
factors 455 
grouping 454, 459 
liiusions 464 
non-visual 522 
object color 492 
a response 454 
shifting 450 
social 445 
trial and error 454 
visual 487 
of whole 456 
Perseveration 347 
Persistence 152, 155 
Personality 125, 156-197 
biological factors 168 
body build 168 
consistency 158, 162 
development 221 
dimensions 139, 148 
disorders 181, 185, 190 
endocrincs 170 
factors 168 
improving 188 

interaction of factors 161, 19 1 
judgment of 141, 446 
measurement 144 
multiple 163 
profile 162 


INDEX 


Personality (Cent.) 
questionnaire 148 
rating scale 144 
social factors 179, 239 
test 15 1 
trait 137^155 
Perspective 489 
aerial 489 
ambiguous 453 
time 397 
Phrenology 270 
Physiological limit 319 
Physiology 2-4, 17, 20 
of brain and ner^^es 248 
of emotion 423, 426 
of personality 170 
Physique 168 

Fkget, J. igj, 5S^ 

Piano theory of hearing 51 1 
Pier on, H. 290, 365 
Pieter, }. 135 
Pintner, R. 166 
Pitch 513, 514 
Pituitary gland 172, 177 
Plateau 319 
Platt, W, 596 
Play 182, 220, 561, 610 
Pleasure 388, 402, 410, 413, 580, 601 
Poggendorf illusion 468 
Poincare, H. 596 
Pol jak, S. 2go 
Polvogt, L. M, 524 
Posture 29, 31, 47, 273, 305 
Practice 316, 318, 322 
curve 317, 320, 321, 403 
Pratt, C. C. 471 
Prediction 538 
Prenatal activity 215, 287 
Preparatory set 29 
Preston, M. G. 166 
Priestley, /. G. 19 
Primary memory image 354 
Prince, M. 166 
Prince, W. F. 166 
Principles 

of psychology 51-53 
in transfer 362, 471, 529, 546 
Problem solving 35, 293, 306, 392, 

527 » 533 . 537 . 5^2 
Profile, personality 162 
Proofreader’s illusion 465 
Proprioceptors 499 
Protozoa 498 
Pseudophone 520 
Psychiatry 13, 603 


^ 63 ' 5 ' 

Psychoanalysis 185, 349, 400, 576, 
591, 601, 605 

Psychogalvanic reflex 425 
Psychology 
abnonnal 600 
aim 2 

applications 597, 613 
branches 612 
child 13, 17 
definition 3, 18, 20 
methods 5-18 
physiological 8, 24 
point of view 597 
principles 51 
schools 591 
terminology 18 
Psychotherapy 603 
Puberty 188, 221, 222 
Punishment 323 

Pupillary refex 259, 314, 474, 476 
Purpose 396 

Pursuit movement of eyes 485 
Puzzle-box 295, 297, 386 
Puzzles 315, 456, 529 
Pyle, W, H, 365 

Questionnaire 148 

R, response 26 

r, a measure of correlation 91, 92 
Races, intelligence 129 
Rand, G. 135 
Range 60, 61 
Rat 300, 369 

Rating scales, personality 144 
Rationalization 537 
Rayner, R. 408 
Razran, G. H. S, 327, 408 
Reaction time 30, 40, 59, 60, 259 
Reading 40-43, 51, 321, 459, 549, 580, 
581, 610 

eye movements 40, 42, 485 
■ . set 34 ^ 

speed 41 

Reasoning 530, 560 
difficulties 532, 545 
logic 540 
motivation 536 
part processes 531 
relations 540 
syllogism 543 
trial and error 532 
Recall 329, 341, 349. 5^8, 548, 577 
: childhood experiences 351, 602, 
605 


636 


INDEX 


Recall (Cont.) 
interference 350 
partial 350 
and recognition 358 
Recency 323, 338, 350, 579, 588 
Receptors 24, 37, 475, 498-500, 502, 
503, 506, 507, 508, 511, 512, 521 
Recognition 329, 341, 356 
behavior 358 
disorders 357 
errors 359, 360 
theory 359 
Recitation 334 
Reflex 259 
arc 259 

conditioned 307 
of effort 383 
eyelid 259, 314 
knee jerk 259, 313 
pupillary 259, 314 
salivary 307 
withdrawal 313, 378 
Regensburg, /. 197 
Regimentation 239 
Relations 75, lu, 331, 338, 447, 540, 
560 

Relearning 341 
Reliability 71, 86, loi 
of questionnaire 149 
of rating scale 148 
of testimony 339, 360 
Repetition 323, 331 
spaced 336 
Repression 349, 400 
Reproduction, recall 352, 364 
Resistance 21, 22, 133, 180, 186, 385 
Response 25 
conditioned 307 
strength 257 
Retention 312, 329, 340 
Retina 474-476 
zone 482 
Retroactive 
inhibition 345 
shock effect 346 

Reward and punishment 303, 323, 
367, 403 

Rho, a measure of correlation 90, 92 
Richter^ C. P. 408 
Rivalry 385 
binocular 487 
Rods and cones 475, 476 
Role 180, 183, 192/193, 239 
of child in home 183 
in gang 187 


Rorschach test 154 
Rossman, J . 596 

Rotation, sensation and perception 
. . 521, .522 , 

Rowe, A. TF. 197 
Rubin, E. 452, 471 
Ruger, H. A. 317, 327, 558 
Russell, R. W. 326 
Ryans, D. G. i66 

S, stimulus 26 

Saccadic movement of eyes 485 
Sanford, E. C. 451, 471 
Saturation, color 478, 480 
Scatter 60, 61 
Schlosberg, H. 327 
Schneck, M, R. 134 
Schools 
of art 590 
of psychology 591 
Schott, E. L. 246 
Science i, 10, 20, 470 
of man 2 
method 5 
social 2, 4, 28 
Sclerotic 474 
Score 

raw 59, 89, III 

standard or SD 61, 88, 89, 116, 
122, i6i 

SD, standard deviation 61, 88, 116 
Scales, R, R. 166 
Security, demand for 388, 601 
Segregation 216 

Selectivity 33, 37-40, 45, 256, 447, 
449, 500, 533, 542 
Self-assertion, sec Mastery 
thwarted 385, 387 
Sells, S. B. 558 

Semicircular canals 510, 511, 520-523 
Sensation 473, 498 
auditory 513 
cutaneous 500 
dizzy 521 
gustatory 506 
kinesthetic 505 
mass 412 
olfactory 509 
organic 412, 505 
visual 277, 473 

Sense cells 475, 499, 506, 507, 508, 
511, 512, 521, 522 

Sense organ 498 i 

Senses 215, 498, 503, 504 
Sentiment 393 


INDEX 


637 


Set 29, 32, 392 

in anger 'and fear 429 
in attention 47 
in conditioning 311 
for context 34, 42 
continuing 31, 47 
in controlled association 34 
for distance 491 
in emotion 417, 437 
executive 31 
in feeling 413 
for goal 35, 294 
for illumination 493 
in perception 456, 465 
preparatory 29, 47, 259 
for situation 35, 286 
for task 34 

Sex behavior 176, 239, 371, 376, 429, 
609 

chromosome 240 
differences 58, 85 
glands 176 
interest 177, 188 
maturity 188 
motive 176, 371, 377, 601 
Seward, G. H. 365 
Shacter, H. S. 197 
Shaw, C. R. 135, 197 
Sheehan, M. R. 497 
Shepard, J, F, 246 
Sherman, M, 613 
Sherrington, C. S. 434, 440 
Shifting 38 
of attention 48 
of perception 450 
Shirley, M. M. 246 
Shock amnesia 347 
Shuttleworth, F. K. 222, 246 
Siblings 229, 232 
Sight, sense of 472-497 . 

Signs 444 
Simon, Th. 134 
Simiott, E. W. 246 
Sir kin, M. 135 

Situation-and-goal set 36, 45, 286, 
443 

Situation set 35, 306, 491, 494 
Size-weight illusion 466 
Skaggs, E. B. 365 
Skeels, H, M. 246 
Skill 316, 319, 361, 561 
Skin receptors 503 
senses 500, 522 ; 

Skodak, M. 246 
Slat$T,\E. 246 


Slawson, J. 135 
Sleep 344, 373, 372 
Smell 508 

Smith, G, M. 96, 615 
Smoke, K. L, 559 
Snyder, J, C. 365 
^nygg^ p. 246 
Sociability 157 

Social environment 22, 180, 55 1 , 
■ 553 

invention 589 
perception 445 
pressure 28, 418 
thinking 548 
and personality 179 
Social motives 381, 384 
Somesthetic area 274 
Space perception 488, 518 
Spaced repetition in learning 336 
Span 

of apprehension 458, 533 
of memory 330 
Spearman, C, 75, 96 
Spectrum 477 
Speech 280, 523 
centers 279 

development 220, 241, 279 
inner 548, 549 
sounds 516 
Spemann, H. 246 
Spermatozoon 199 
Spinal cord 251, 254, 255, 260-264, 

Spots, sensitive 500 
Stagner, R. 166 
Standard deviation 61, 88, 116 
State, temporary 27, 192 
Statistical methods 87 
Stepanow, G. 596 
Stephenson, W. 95 
Stereoscope 487 

Stereotyped movement 295, 296, 304 
Stevanovic, B. P* 559 
Stevens, D. 497 
Stevens, S. S, 525 
Stimulus 24, 45 
auditory 513 
conditioned 307, 310 
cutaneous 501 
distracting 310 
of dream 573 
internal 25 
kinesthetic 594, 505 
and motive 367 
and response 26, 36, 258 



i 


638 


INDEX 


Stimulus (Cont.) 
semicircular canals 522 
smell 509 
substitute 311 
taste 507 
visual 477 
Stockardy C. D. 246 
Stone, C, F. 408 
Story-telling 562 
Strangeness, feeling of 357 
Stratton, G. M. 440, 490, 497, 519 
Streeter, G. L. 288 
Strong, E, K. 166 

Structure 26, 46, 56, 139, 289, 340 
postulated 27 

Style of life 137, 180, 185, 187, 394, 
607 

Submission 386, 583 
Suggestion 50, 604 
Superiority, demand for 416, 601 
Surprise 430 
Sustained attention 48 
Syllogism 543-548 
Symbol in thinking 545, 548 
Symmetry 585 
Sy?nonds, P, M. 166 
Sympathetic nerves 175, 260, 425, 
426 

Sympathy 221 
Synapse 256 
Synesthesia 355 
Synthesis 283 

Taste 506 
Taussig, F. W. 596 
Teamwork 18 1, 385, 590, 608 
Telegraphy 319 
Temperament 169, 191 
Temperature sense 501 
Tendon spindle 504 
Tenseness 41 1 

Ter7nan, L, M. 127, 135, 166, 246 
Terminology 18 
Test 17, 57 
achievement 109 
Army 108, 120, 126 
controlled association 33 
drawing 104, 106 
form board 106 
free association 33 
group 107 

intelligence .100, 120, 129 
maze 106 
numerical 8r, 82 


Test (Cont.) 
performance 106, 15 1 
personality 15 1 

reliability and validity 70, 86, 10 1, 
148, 149 
snake 378 
spatial 83, 84 
verbal 78, 79 

Testimony 339, 3<5o, 424, 461 
Thalamus, see Interbrain 
Thinking 328, 526-559, 592 
autistic 577 

concept formation 550 
muscular activity 550 
past experience 527 
perceptual 528 
power 594 
reasoning 530 
relational 540 
simple 527 
Thomas, W. F. 440 
Thomson, G, H, 96, 134 
Thorndike, E. L, 75, 78, 96, 135, 
247, 327, 408 
Thorndike, R. L. 167 
Thors on, A. M. 559 
Thought and language 548 
Thouless, R. H. 596 
Thrasher, F. Al. 197 
Thurstone, L. L. 62, 63, 96, 167 
Thursto'ne, T. G. i6j 
Thyroid gland 17 1 
Thyroxin 172 
Timbre 513, 515 
Tinklepaugh, O. L. 327 
Tohnan, E, C. 303, 327 
Tones 513 

Total impression 145, 467, 542, 543, 
546 

Totten, E. 559 
Touch 500-503 
corpuscle 502 
Toys 562 
Training 60, 360 
Trait 137 
consistency 158 

Transfer 361, 379, 471, 519, 595 
Transference 606 
Tredgold, A. F. 135 
Trend of activity 375, 389 
Trial and error 183, 293, 305, 316, 
454. 532. 555 
Trolaitd, L. T. 497 
Troubles 148, 155 



INDEX 


Tryon, C. M. igy 
Tryon, R. C. 24,y 

Twilight vision 476 
Twins 219, 251 

Tivitmyer, E. M. iiy 

Tympanic membrane 510 
Type 63-67, 140, 157 
Typewriting 321, 323 

Unconscious 19, 45, 394, 57,5 

motives 393 
work 588 

Uniformities of behavior 23^ 
Unlearned behavior 291 
motives 373, 564 

Vacillation 398 
Validity 
of reasoning 541 
of test 71, 149 
van Ormer, E. 344, 365 
Variability 54, 60, 242, 460 
Variable error 460, 461 
Variables 9, 72 
Verification 539, 588 
Vestibule of the ear 511, 520 
Vicarious trial and error 305 
Visher, S. S. 135 
Vision 472 
binocular 486 
color 477 
erect 490 
twilight 476 

Visual area 264-265, 275, 288 
contrast 484 
movement 494 
perception 473, 487 
purple 477 
receptors 475 
sensation 277, 473 
size and shape 491 
Vocabulary 77“ 85, 103 
Vocal 
cords 516 
expression 423 

Vocation 71, 122, 125, 151, 610 


Voice 220, 516 
Von Spee, G. 287 

Wald,G,^gy 
Walking 218 
Wallas, G. 596 

Warde7i, C. J. 298, 301, 327, ,71 
372,408 

Warm spots 500 

Watson, J, B: ^oS 

Weber, if. 53 
Weber’s law 461-464 
Wechsler, D. 135, 247 
Wendt, G. R. 327 
Wertheimer, jM, 457, 471 
Wever, E. G. 525 
White, W. 6x3 
W^hole vs. part learning 336 
Wiley, L. E. 290 
Wilkins, M. C, 5 
Will 404 
to learn 339 
W^ingfield, A. H. 247 
Wish fulfillment in dreams 576 
Wishful thinking 577 
Witty, P. A. 197 
Woodrow, if. 365 
Woodworth, R, S. 53, 596 
systematic views 20-39, 51-53, 283, 
293-307. 373 . 381-3B4. 392. 395 . 
437, 442, 472, 491-495, 523, 529, 

532. 541-543. 54B-550. 5 ^> 7 . 592 

Worry 570 
Writing 51, 579 
Wundt, W. 411, 440 

Yerkes, R, M. 126, 135, 327 
Yearbook, National Society for the 
Study of Education 247* 

Young, P. T. 408, 440, 525 
Young-Helmhoitz theory 481, 483 

Zadrazil, J, 135 
Zeigar?iik, B. 365 
Zener, K. 

Zoeliner illusion 468 



